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-—— , HEART of streamlined processing, this 


%Proportioneers, Inc.% Continuous, Automatic 

Blender combines base stocks and additives. It pro- 

vides new speed, flexibility and economy in the 

production of uniform blends. The system reduces 

manpower, eliminates blending tanks, agitation, 
auxiliary pumps and attendant pip- 
ing. Because the finished product is 
immediately available, tank trucks 
can be loaded without waiting. The 
%Proportioneers, Inc.% Continu- 
ous, Automatic Blender, preset to 
formula, controls component ratios 
and permits quick adjustment of 
output to suit demand rates. This 
installation at refinery of Richfield 
Oil Corporation at Watson, Calif., 
delivers a variety of finished prod- 
ucts, exactly to formula, to trucks 
and/or storage tanks. 


Ask for recommendations 
and descriptive literature 


~ % PROPORTIONEERS |. % 


Write to °ePROPORTIONEERS, INC.°c, 447 Harris Ave., Providence 1, R. I. 


Technical service representatives in principal cities of the United States, Canada, Mexico and other foreign countries. 

















14,000 “takes” to give you 
a clear picture of gasoline trends 


It’s a lot easier to get a picture of the ind retail pumps throughout the country 
trend in automobiles than it is to check up ind furnish the data for national and re 
on the trends in the fuel that runs them gional surveys of gasoline quality. | 
After all, there are only twentyv-odd makes speci illy equipped testing laboratorie 
of cars manufactured in the United States staffed by experienced technicians, are co 


but there are hundreds of oil companies stantly assembling facts on antikno 


marketing their various brands of gasoline value, gum content, distillation and other 
In order to furnish you with accurate characteristics 

gasoline-quality information, Ethyl tests It’s pretty hard to imagine each ind 

more than 14,000 samples a year. These vidual oil company spending the time and 


samples are obtained both from refineries effort to do this job for themselves on 











14,000 “takes” to give you a clear picture 
of gasoline trends Continued fron 


national basis. That’s why we feel this skilled in the operation of CFR knock 
Ethyl service— which aids all oil companies testing engines, are always available to 
is one of the most worth-while we offer issist refiners in the maintenance and op 


eration of their own Knock-testing equip 
‘ver. { sh J Il gasol 
However, furnishing over-all gasoline ment. And, naturally, we can be of special 


quality surveys is only part of the service , : 
help to oil companies who do not have 


s si Tes “ rHesoffer 
Ethvl’s Gasoline Testing Laboratories offer their own testing facilities 


the petroleum industry. Information on 
By the way, any time vou are in Yonkers, 


New York: Kansas City. Missouri: Tulsa 


Oklahoma: Baton Rouge, Louisiana: or 


the octane number ind lead response ot the 
gasoline ind component stocks of individ 


ual refiners is furnished them to assist in 


San Bernardino, California, we'd be pleased 
their work of preparing their own fin 


to have you drop into one of our Gasoline 
ished gasoline blends I : : 
Testing Laboratories to see at first hand 


Our personnel, who are thoroughly ill that Ethyl is doing along these lines 


ETHYL CORPORATION 


NEW YORK 17, N. Y. 


Experience 





RESEARCH SUPPLY SERVICE TECHNICAL REPORTS 


SALES HELPS ROAD TESTING GASOLINE TESTING 





Gas-diffusing or filter mediums of Norton ALUNDUM® fused alum 


variety of commercial and laboratory operations, 


Why should your porous mediums 
be uniformly porous? 


Send For Bulletin 


n No. 140 contains 
as to physical structure, ete., 
on ALI NDI M porous med i 


er retractor, prod icts 
they 


meets this need with 
of ALUNDUM mater 
“controlled structure’ proc 
Norton ALUNDUM porous me 
have substantially the san 
ume while the 

s are Var ed 
bilit 


r 1 permea 


Other Advantages 
ALUNDUM porous mediums are 


inaffected by acid, neutral or slightly 


WNORTONY 








Making better products to make other products better 


POROUS MEDIUMS 


Canadian Representative 


GREEN FIRE BRICK CO., Ltd. TORONTO, ONTARIO 








Fused Alumina 
Catalyst 
Supports 

In Wide Choice 

Of Surface 


Areas 
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NORTON COMPANY 
597 NEW BOND STREET 
WORCESTER 6, MASS. 

Trade-Mark Reg. U. S. Pat. Off. and Foreign 
“Vie +, 
products see page 1164) 
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No other floating roof gives you... 


TRIPLE SEAL 


protection 








Wiggins Floating Roofs 
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(To obtain more data on advertised products see page 1164) 
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WELDING FITTINGS 
ON YOUR MIND 


Same radius as ASA but tangent 
equal to 25% of nominal pipe size 
n each end Saves pipe, layout and 
welding time. Costs no more than 
° ° ° e ASA. Sizes t 
It will pay you to think of Midwest whenever you think of 


SHORT 


welding fittings. For example: the variety of elbows offered RADIUS 


only by Midwest provides greater latitude in piping design and 


permits improvements and economies not otherwise possible. 


fa ee eee ore ee 
Recommended where spans limita- 
tions do not permit use 

Tangent” or ASA Elbows Sizes 
to 30", 


1 





PIPING & SUPPLY CO., Ine. 








Dimensions conform to applicabie 
size range of Ameri andard for 
Butt-Welding Fittings, ASA B16.9. 
Tolerances much less than allow- 
able. Sizes to 26” 


MIDWEST 
REDUCING 


Se 

Takes the place of a straight size 
elbow and a reducer. Eliminates one 
weld, reduces pressure drop, easier 
to insulate. Sizes to 12”, reductions 
to half size. 
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In spite of record output 


For the first time since 
World War I, sulphur is in 
short supply ...a condition 
which promises to continue 
and to affect the products 
of many industries. 


Commercial sulphur in quantity is just one 
advantage of this method for removing H,S 


pee IS A MARKETABLE nd profitable treating agent 


is inorganic . . . non-con- 
\ side-product of the Shell Phosphate taminating to hydrocarbons. 

Ieocece for ne > vay wa) ) van ‘ . ° 

Process for dependable, low-cost removal o! lhe Shell Phosphate Process is outstand- 
ing for its low operating costs. All but harm- 
less amounts of H.S are removed while most 


of the CO. is left untouched. 


H.S in the presence of large volumes of CO». 
Since the recovered H.S is of relatively 
high concentration, it can be converted to 


solid sulphur or acid at very low cost. 
The Shell Phosphate Process is available to any operator 

under license from the Shell Develop- 

This treating process has no harmful effect Ah CONDENT «: «+ SANE WEEN SE 

perienced engineering service for its 


upon subsequent refining operations. ‘The 


design, and operation 


SHELL DEVELOPMENT COMPANY 


50 WEST SOTH STREET © NEW YORK 20, N.Y. 
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22 New Alkylation Units Planned 


Petroleum Administration for Defense approves accelerated amortization for 


alkylation plants to cost $36 million 


This is the valve that was developed expressly for HF and 
H.SO, Alkylation service. Its performance in this difficult 
service has been so outstanding that it is now being widely 


used wherever corrosion, elevated temperatures or high 
> 2 om pressures are factors 
LILA i D The seat, which is separate from, and not attached to, 
the valve body, may be readily replaced without removing 
the valve from the line. Obviously, the seat and plug may 
L i FT ad ¥ L U G ¥ A L V E be had in any desired alloy for special service conditions. 
The non-lubrication feature eliminates the bother and 
expense that goes with lubricated valves, and prevents 


product contamination. The valve operates with remarkable 
/ - — / 4 VA ease and seals tightly without the aid of lubricant. 
- eaviwiih euch JOY 
Ef 4 


y IRON WORKS, INC. 


TA LezC 402 AELELCC, , P. 0. BOX 1212, HOUSTON, TEXAS 


Export :74 Trinity Place. New York. N.Y. Represented in the sterling area by: 
British Oilfield Equipment Co., Ltd., Duke's Court, St. James’ s, London S.W.1 Eng. 














WHAT'S HAPPENING 


Expansion 


Refinery expansion projects recommended by PAD to 
the Defense Production Administration call for about 
$1 billion capital investment, according to C. E. Davis, 
tefining Division director. These projects, after ad- 
justments for probable cancellations, provide for ex- 
pansion in processing capacity as follows: 
Charging capacity in b d: 

Crude distillation 

Catalytic cracking 

Catalytic reforming 

Catalytic polymerization 


1,013,000 
750,000 
190,000 

13,000 

Productive capacity in b d 

Aviation alkylate 50,000 
3enzene 8,000 
Toluene and aromatic aviation base 20,000 


Expansion applications now on file with PAD are suf- 
ficient to boost nation’s refining capacity by about 
1,400,000 b/d—or 400,000 b/d above present expan- 
sion goal. Any project approvals in excess of the 
1,000,000 b/d goal will have to await an upward re- 
vision of that goal—-which is expected shortly. 


Lube oil capacity expansion to the extent of 15,000 
b/d of high VI oils and 8-million lbs.;month of deter- 
gent-type lube additives is being sought by PAD. 
Agency is preparing to ask formal Defense Production 
Administration approval of such a program, which 
would make projects eligible for accelerated tax 
imortization and also put them in a more secure posi- 
tion to get priorities aid on materials. 


Pan-Am Southern Corp. has let contract to Lummus 
Co. for building a new coking unit at its Destrehan, 
La., refinery. Unit will charge about 9,000 b/d of 
heavy bottoms, and turn out over 300 tons of coke 
daily plus gas oil for catalytic cracking feed stock. 
Pan-Am Southern is already building catalytic re- 
forming, cracking and alkylation units at Destrehan. 


Sunray Oil Corp. will build a completely new 25,000 
b d refinery near Corpus Christi, Texas. Process 
units will include Fluid catalytic cracking and HF 
alkylation, with Universal Oil Products Co. doing de- 
sign work. Total gasoline yield from plant will be 
an estimated 56 as compared with a present aver- 
ige for all U. S. refineries of less than 44°, . 


California Standard is contemplating further expan- 
sion in Utah. Company is presently spending $5- to 
$7-million in the state for oil exploration —and if it 
pays off may double the capacity of the 25,000 b/d 
refinery there of Salt Lake Refining Co., its subsidiary 


Deep Rock Oil Corp. has scheduled immediate start 
on construction of a new blending and packaging 


Current News 
Summarized 
For Oil Men 


plant for motor oils and greases at its Cushing, Okla. 
refinery. Plant will have a capacity of six million 
gals. annually, and is slated to be in operation late 
this year. Chemical Plants Division of Blaw-Knox 
Construction Co. has contract 


Saskatchewan Federated Cooperatives, Ltd., has more 
than doubled previous capacity of its refinery at 
Regina, Sask., which is now charging an average of 
6,000 b das result of new units recently installed 


Foreign 


Standard Vacuum Oil Co. will build a new 15,600 b d 
refinery at Durban, S. Africa, instead of the 10,000 
installation previously planned (see What's Happen- 
ing, July, p. 691). Plant will now cost an estimated 
$17-million, and is expected to go on stream in late 
1953 or early 1954. Foster Wheeler has contract. 


Petrochemicals 


Alamo Chemical Co. has been incorporated by Phillips 
Chemical Co., General Aniline & Film Co. and Borden 
Co. Plans now in “purely conversational stage” are 
to build a plant on Texas Gulf Coast to make anhy- 
drous ammonia, methanol and acetylene. Phillips has 
obtained DPA certificate of necessity for such a pro)- 
ect with an estimated investment of $38,260,000 


Indiana Standard has started construction on a plant 
to recover 55 tons per day of elemental sulfur from 
refinery gases produced in its Whiting, Ind., refinery. 
Construction contract has been awarded to Fluor 
Corp., and completion is expected in mid-1952. 


Ethyl chloride production capacity will be “nearly 
doubled” by Shell Chemical Corp. through additions 
planned for its Houston plant. Construction is ex- 
pected to be completed by early 1953. 


Markets, Prices 


There was no appreciable easing of prices for distil- 
late fuels in principal supply markets in September, 
despite a further sharp rise in the nation’s fuel in- 
ventories of these products—.pproximately 10,000,000 
bbls. in the 4-week period ended Sept. 22. And gaso- 
line, plagued with retail price wars at scattered 
points throughout the country east of the Rockies, 
failed to budge from its firm price position at the 
primary supply level. 


Substantial export purchases by Asiatic Petroleum 
Corp. to supplant production lost at Anglo-Iranian's 


Information on these pages is obtained through the nation-wide news coverage service of PLATT’s OILGRAM NEws 
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What's Happening! 





refinery in Abadan were generally pointed to by trade 
sources as the principal factor bolstering U.S. dis- 
tillate and gasoline rices As of Sept 27, Asiatic 
had bought a total of 25,996,000 bbls. of refined prod 
ucts in this country since July 1 for export prior to 
Jan. 1, 1952. Of this total, 9,970,000 bbls. were kero- 
sine and No. 2 gas oil, and 8,230,000 bbls. were gaso- 
line iViation and motor) 


Anticipating the big consuming season just ahead, re- 
finers and terminal operators in most areas continued 
reluctant to offer heating oils to other than their 

rular customers In some instances, notably in 

Chicago District, there was some “forced” sell- 
ng at “shaded prices” to make room for incoming 
barge shipments. But, generally speaking, the dis- 
tillate price structure remained firm 


Worst of the retail gasoline price wars was at Phila- 
delphia where, as this is being written, price for regu- 
lar-grade motor fuel at one major brand station had 
dropped to 10.4¢ per gal. (ex 6.5¢ state and federal 
taxes). Retail postings of 11.4c and 12.4¢ were pre- 
dominant at other outlets in the city 


Highlight of the month pricewise was an increase of 
0.875¢e, from 5.5¢ to 6.375¢ per gal., in Group 3 price 
for Grade 26-70 natural gasoline. Wax continued 
soft, although there was no further decline from price 
of 5.125¢ per lb. for crude scale in Western Penna. 
Neutral oils were a shade easier in both Western 
Penna. and the Mid-Continent; prices, however, were 
unchanged 


Industrial Mobilization 


Structural steel allotment to refining branch of oil 
industry for planned expansion in fourth quarter was 
cut from an estimated requirement of 29,000 tons to 
only 18,000 tons by DPA. Natural gas processing 
branch was allotted only 6,000 tons, as against an 
estimated requirement of 12,818 tons 


Slight relief in tetraethyl lead situation is seen in Na 
tional Production Authority's notice to TEL manu- 


} 


ire! that their October at of wtallie lead 


Petroleum-butadiene for synthetic rubber is 
! coho itadien Senate Prey 

ommittes 

rontl 


(MO tor 


tM 


On ti! 
‘ 


facilities would 


Esso Standard Oil Co. | ‘ i ete » bi 50 
cre site in New Jerse t 35 mile New 
York Cit t ! 

the com ' 

APPOINTMENTS—Roy P. Wilson (Sinclair, and for- 
merly chief of Refining Materials Branch of PAD's 
Materials Division) as chief of Refining Projects 


Branch in Refining Division Rolland P. Wood 
(Pure, and formerly chief of Marketing Materials 
Branch in Materials Division) to replace Wilson as 
chief of Refining Materials Branch . Lawrence Lee 
(vice president of refining and marketing for Husky 
Oil Co.) as first director of PAD’s Distribution and 
Marketing Division . Elmer Batzell (formerly PAD 
Finance Counselor) as Asst. Deputy Administrator 
and General Counsel, replacing Justin R. Wolf, re- 


signed 


Synthetic Fuels 


Interior Department's ambitious plans to underwrits 
a $455-million venture into commercial production of 
synthetic liquid fuels (see Sept. What's Happening, 
p. 932) may have been stymied for time being by De- 
fense Production Administration. DPA has called 
on Interior to furnish a minute “bill of particulars” as 
supporting data for request to DPA for government 
backing of a 30,000 b/d coal hydrogenation plant 
and a 10,000 b/d shale oil facility. This bill of par- 
ticulars may be beyond Interior's ability to fill at 
this time. 


Only half the steel and half the money would be re- 
quired to obtain from petroleum the same quantity of 
gasoline and other fuels that would be produced in 
the $400-million 30,000 b/d coal hydrogenation plant 
which the Interior Department wants to see built, ac- 
cording to Robert E. Wilson, Indiana Standard board 
chairman. 


Price ceilings for high octane gasoline made from 
natural gas by Carthage Hydrocol at Brownsville have 
been set by Office of Price Stabilization—an indica- 
tion the plant may be nearing full production. Price 
set for 94-octane, 9.5 lb. RVP, FOB seller's dock, 
Brownsville is 15.05c per gal., with a sliding scale al- 
lowing for fluctuations of 0.25c per octane number 
and 0.2c for each pound RVP. 


Miscellany 


An avgas additive to reduce spark plug fouling has 
been developed in Shell Oil’s research laboratory at 
Wood River, Ill Although the identity of the ad 
ditive has not en disclosed, it is said to reduce foul- 
he nature of deposits 

that they are non-conductive 


which ac- 


Twelve persons were killed, 18 injured seriously 

! xplosion and fir Shell's Wood River, Il 
Cause of explosior 

Dubbs cracking unit 


has t been Sé¢ 


bringing dowr 
inup When there w sudden flash 
xplosion and fir Cracker was not 
islv, and blaze was brought under con 


ibout 20 minutes 


rector ol 
aftermath of row which 


James Boyd reportedly has resigned 
U.S. Bureau of Mines, in 

i high disfavor at Interior Depart- 
ment for refusing to go along with plans to launch 
government-subsidized production of synthetic liquid 
fuels. It was reported also that he will become a vice 
president of Kennecott Copper Co. on leaving B of M. 
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Solve your 
catalyst bed-support 
and cover problems 
with ALCOA 
TABULAR 
ALUMINA 
BALLS 


These hard ceramic balls may make a lot of difference 
in the operation of your reactor towers. They provide: 


Higher Efficiency ... Better Operation... 

The stream is evenly diffused across the catalyst bed sss 
Resistance to stream flow is reduced. 
—Ceramic balls replace fine mesh inside screens, 
—The cover prevents “dancing” of the catalyst when flow 
is upward ... Diffuses the stream when flow is downward 
. . . Holds catalyst in place, should surges occur. 


—High purity (99+ yy Al.O-)... High resistance to acids 
and alkalis . . . Chemically and catalytically inert to most 
products. 


Economy... 
Simplifies supporting grid. 


—High resistance to abrasion, mechanical shock and thermal 
shock . . . Can withstand sudden temperature changes of 
more than 1000° C. (1832° F.). 


8, 


Adaptability ... 

—Any depth of bed-support and cover can be used... 
Five sizes of balls—from %4” 
best suited to your process. 


to %’’—permit a selection 


In addition to their uses as bed-supports and covers, 
ALCOA Tabular Alumina Balls also offer you money- 
saving advantages when used as a heat-exchange 
medium. They have both high heat capacity and high 
heat conductivity. 


Specific heat (at 10O0O°C.)=0.3 cal.'g./°C. 
k (at 800 & } 
0.009 to 0.010 cal./sec./sq. cm.'em./°C. 


ALCOA Tabular Alumina Balls may help solve a 
difficult problem. Let us tell you more about this 
unique form of alumina. Write to: ALUMINUM COM 
PANY OF AMERICA, CHEMICALS DIVISION, 616K Gulf 
Building, Pittsburgh 19, Pennsylvania 


oMcoa Chemical 


ALCOA! 


| 
TIVATED ALUM 


ALUMINAS + TAB 


PETROLEUM PROCESSING ctobe To obtain more 


* CALCINED ALUMINAS + 
LAR ALUMINAS - N DA ALUMINAS 
ALUMINUM FLUORIDE . N k . f 


ACID FLUORIDE «+ 


ALUMINAS and FLUORIDES 


HYDRATED 


data ¢ adv ‘ product ee page 1164) 











ENGINEERED DESIGN 


EQUIPMENT 





There is a FLO-TESTED Hammel-Dahl 
Control Valve that will meet the exact re- 


quirements of every Process Control Ap- 
plication. 


Engineered design for a maximum work- 
ing pressure of 15,000 PSI and tempera- 
tures from —300'F. to 1200°F. 

Size range from 14” thru 12” (C,: 0.001 
— 9410) will accurately control extremes 
in flow, temperature and pressure on air, 
water, steam, oil or gas service. 


7000 SERIES 
MICROFLO CONTROL VALVE 


st Wri" Cv: 0.001-0.63 
a ow == See! or Stainless Steel 
15000 100 °F 


7OOOA SERIES 
VENTURIFLO gg VALVE 
Sizes ! 8 1.860 
Body — A. ee! or Stov niess Steel 
P 1500 ASA Std 


Vesey .O CONTROL VALVE ALLOY CONTROL VALVE VENTURIFLO CONTROL VALVE 
Sizes V2" — 8” (Cv: 1-860) y * — 10" (Cv: 1-1000) Sizes 1 — 8” (Cv: 1-860) 
lows — 347 Stainless Steel BODY Stainless 


MWP 500% @ 750°F. to arb 1B00% AGA Sod. 
Let our Engineers solve your Control Valve problem 


HAMMEL-DAHL COMPANY 


243 RICHMOND STREET, RROVIDENCE 3, &. I., U.S.A. 


Albany Boston Buffalo Chicago Cincinnati Cleveland Denver Detroit Houston Kalamazoo 

Kansas City Kingsport, Tenn. Los Angeles New Orleans New York Pittsburgh Salt Lake City 

San Francisco Seattle Springfield, Mass. St. Louis Syracuse Toledo Tulsa Wilmington, Del. 
IN CANADA, Railway & Power Engineering Corporation, Ltd. 
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TOMORROW 


IN PETROLEUM TECHNOLOGY 


Possible Effects of 
Today’s Developments 
On Future Operations 


By the Editors of Petroleum Processing 


A Look Ahead in Petroleum Refining 


This month the regular department ‘Tomorrow in Pe- 
troleum Technology,” is given over to reports on 
some of the paper presented at the Symposium on 
Twenty-Five Years Progress in Petroleum Technology. 
The symposium was held by the Petroleum Chemistry 
Division of the American Chemical Society in New 
York, Sept. 6-7, in connection with the Diamond 
Jubilee meeting of the ACS. The review reports 
with the comments of their authors, in many in 
stances point out significant economic and techno- 
logical trends which developments in petroleum re- 
fining in future years may be expected to follow 
Thus discussion of the papers is appropriately within 
the scope of the “Tomorrow in Petroleum Technology” 
section... V.B.G 


Wider Applications of Catalytic Cracking 


® ATALYTIC cracking units of the future will be 


more closely integrated in the refinery’s pro- 
cessing sequence and will have greater flexibility in 
their charge stocks, it was brought out at the meet- 
ing in New York, Sept. 6-7, of the Petroleum Chemis- 
try Division of the ACS. These developments will be 
achieved both through new design and engineering 
features of the cracking units and through improved 
and new types of solid catalysts. 

A new design development of the Fluid catalyti 
cracking process already incorporated in new com- 
mercial units now being installed “involves the inte- 
gration of the Fluid cracking plant with crude dis- 
tillation, naphtha reforming and light ends process- 
ing.” This combination unit offers a reduction in 
refinery handling losses, lower personnel require- 
ments and substantial economies in fuel, steam and 
cooling water requirements. 

While no details were given on the new design it 
was stated: “The combination units can be designed 
advantageously in size from 2000 to 60,000 bd of 
crude, but are particularly suited for the small re- 
finer. Engineering studies indicate that in the Gulf 
Coast area such a design results in an investment sav- 
ing of 30 to 40°; over a conventional refinery. Studies 
have also shown that a 10,000 bd refinery using 
this development could manufacture products as eco- 
nomically as a 50,000 bd refinery having a _ con- 
ventional processing sequence.” 

The experience obtained ‘rom increasing th: 
pacity and improving operations of existing Fluid 
units has been incorporated in the current designs 
being offered by various engineering companies. Th« 
Saving in investment due to the simplified design 
is estimated at about 25 over the earlier designs 
Process and mechanical improvements have also r 
duced operating costs 
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Fluid cracking of reduced crude has been demon- 
strated in both pilot and commercial Fluid units. 
“Although the results obtained are reasonably at- 
tractive, this operation has been used commercially 
only in isolated cases, as most refineries dispose of 
residual fuel oil fractions in other ways.” 

Among a wide variety of miscellaneous refinery 
streams that have been profitably processed in Fluid 
units are; thermal and catalytic cycle stocks, phenol 
plant extract, sulfur dioxide plant extract, petrolatum, 
slop and separator oils. Virgin or cracked naphthas 
can also be processed. “The Fluid process for improv- 
ing virgin naphthas, however, is not widely used com- 
mercially, because processes such as thermal reform- 
ing or hydroforming are more attractive.” 

In the improved Houdriflow units, the availability 
of large quantities of heat in the reactor has further 
increased the flexibility of this process with regard 
to charge stock boiling range.'?' The mechanics of 
handling nonvaporizable stocks were improved through 
the development of a feed nozzle which could handle 
mixed-phase charge. This eliminated the need for a 
tar separator in some cases and for a recycle feed 
heater, so that the feed preparation section was also 
considerably simplified. 

The pneumatic lift, in addition to being able to 
handle large quantities of catalyst, is very flexible 
with respect to catalyst circulation. “Therefore, in a 
gas lift unit it is entirely practical to adjust catalyst 
circulation rate as required by other processing con 
siderations.’ 


Stellar Role for Cracking Catalysts 
A UTHORITIES in the catalytic cracking field for 


see future improvements through work on the 
catalysts used, as well as in the design and engineer 
ing changes in the basic design of the processing 
units 

In spite of outstanding mechanical and processing 
improvements, it was brought out in discussions of 
the Houdriflow and Thermofor air lift processes,'! 
proportionately fewer advances have been made in 
the development of cracking catalysts. Some new cat 
alysts have given somewhat better product distribu 
tion from distillate stocks but at some sacrifice in 
ctane number ot the catalytic gasoline 

‘The 
bed catalytic cracking process appear to be in the 


prospects for improvements in the moving 


direction of Improved catalysts which provid in 


reased vields of gasoline for given vield of coke 
ind have higher regeneration rates and greater chem 
, 


ical and physi¢ il Stability 


Possibilities for developing sulfur-resistant 
ivstS are seen Dy Same authorities, since the 


thetic catalysts have been shown to be mors 
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charge stocks than natural clay catalysts 


types of iron-fres talysts and bentoniti 


ited to remove iron 


ipting 


throug 


ting t 
compounds 
poisoning 
ittributed t ces of iron 
yst which, in combination with the sulfur 
duces uneconomically high yields of coke and 
Specially treated clays and certain naturally occur 
ring iron-tree clays are resistant sulfur poisoning 


without any special hydration.” 

Three types of catalyst have been used in com- 
mercial Fluid operation, synthetic silica-alumina, 
tivated natural clays and synthetic silica-magnesia 
The choice depends on the product yield and quality 
requirements in the individual situation. Comparative 
vield data indicate that the catalyst giving the higher 
gasoline yields simultaneously produces a_ gasoline 
of lower octane number. The natural clay catalyst 

results intermediate to the two synthetics 
alumina gives the highest octane number and 
a-magnesia gives the highest gasoline vield 

“Because catalysts play an important role in the 
atalytic cracking process, further and new d velop 
ments in this field may be expected’ 


Economies in Catalytic Reforming 
|) EVELOPMENT wo 


n pro 
St 


rk Wi 
re 


138 


39.1. The onomi 





TABLE 1—Economic Balance Sheet for Fluid Hy- 
droforming of 204 373 F. Mid-Continent Naphtha 


Credit: less de 
Investment 
Pay-out time 
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ay-out time of about one year for the investment 
$2,250,000. 
economies of the Fluid catalyst process rep- 
! i considerable improvement over the conven- 
tional fixed-bed process. This is attributed to reduced 
investment and operating costs, in addition to the 
improved yield picture. The investment cost now 
visualized is very nearly the same as that for the 
thermal reforming plus catalytic polymerization com- 
bination. Consequently the ‘pay-out times are now 
shorter than for that process in high or low fuel cost 
ireas 
In their discussion of catalytic reforming of naph- 
thas these authors concluded The general use of 
iutomotive engines now being marketed with com- 
pression ratios higher than 7 or 8 to 1 awaits the 
widespread production of motor fuels on the order 
of 95 CFRR octane clear. The Fluid catalyst hydro- 
forming process is capable of meeting this challenge.” 
The early work on the Fluid hydroforming process 
by the Standard Oil Development Co., which was done 
on a 4 bd pilot plant unit, is now being supplemented 
by that on a 50 b/d large scale Fluid hydroforming 
plant recently placed in operation at the Esso labora- 
tories at Baton Rouge, La. “Figures which the SOD 
has prepared indicate that investments for the Fluid 
hydroforming route are considerably below those for 
thermal reforming, particularly when the investment 
for loss in gasoline capacity through thermal reform- 
ing is taken into account at higher octane levels.” 
A comparison was reported, as made by the Uni- 
ersal Oil Products Co. research staff, of Platform- 
g and thermal reforming from the standpoint of 


} 
id-oct 


ine number relationships, product properties 
hydrocarbon types, and with respect to the nature 
chemical reactions responsibl vement 

tane number 
At a leaded Research numbe 1 latform 
yr vield was found to exce forming 
ibout 27 f arg ile it ded th 


wwout 


retormil poly iZatl 
ised on I Th usceptibility of 
rmates was better than l 

ites, the diflerencs col g grea is the 
number level increass f riven octane 


Platform- 


the concentration of aroma 


greats than in thermal r 


New Reforming Catalysts Developed 
B 
both fixed-bed and moving-bed, has of necessity been 


ecompanied by the work of finding le catalysts 


r these operations 


men 


various catalytic reforming processes, 


RINGING to the stage of commercial de velop- 
t the 


Over the past several years, as reported 
in New York, investigators for the Atlantic Ref 
: developed a reforming catalyst which 
isomerizes, dehydrogenates and cracks 
le the irly hydroforming catalysts were recog- 
nized as a big step forward in directing the chemical 
reaction f reforming to the desired end-——-namely 
the formation of aromatics—-their shortcomings were 
evident. They required frequent regeneration and 
y fell short in octane number improvement due 
i lack of isomerization ability. The ability of a cat- 
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New look for old hearings | 


Santolube 394-C and Santolube 395-X are 
Monsanto's corrosion inhibitors and 
added to 
stocks, produce motor oils that 
hard alloy bearings and keep them look- 
ing like new. 


inti 


oxidants which suitable base 


protect 


These additives improve lubricant stability 
and engine performance by minimizing lu- 
bricant oxidation,acid formationandsludge 
and and by 


varnish deposits, inhibiting 


bearing corrosion and lubricant thickening. 


SANTOLUBE 394-C, with suitable base oils, 
may be used alone to compound premium- 


type lubricants, or it may be combined 
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with detergent-dispersant additives, such 
203-A, 303-A 


proper oils, to get “‘Premium, 
Duty” 


as Santolubes and 520, in 


* “Medium 


ind “Heavy Duty” lubricants 


SANTOLUBE 395-X was designed primarily 
for compounding “‘Premium” 
It also may be 


motor oils 
used in comoination with 
detergent-dispersant additives to make 
“Medium Duty” 


and “Heavy Duty” oils 


Both additives can be blended by 
conventional equipment and methods. For 
further information, write MONSANTO 
CHEMICAL COMPANY, Organic Chem 
icals Division, 1700 South Second Street, 
St. Louis 4, Missouri. 


using 


(To obtain more 





data on advertised products see 


SANTOLUBE 394-C 
(Typical Inspection Values) 
ific Gravity at € 


ity S.U.S 


SANTOLUBE 395-X 


(Typical Inspection Values) 


MONSANTO PETROLEUM ADDITIVES 


Pour-point depressants 
SANTOPOUR 
SANTOPOUR B 


Motor-oil inhibitors 
SANTOLUBE’ 395-X, 394-C 


Viscosity-index improver 


SANTODEX* 


Gear-lubricant additive to 

meet requirements of Federal 

specification VV-L-761 
SANTOPOID* S 


Gear-lubricant additives to 
meet requirements of military 
specification MIL-L-2105 


SANTOPOID 29, 32, 33 


Motor-oil detergents 
SANTOLUBE 203-A, 303-A, 520 


Corrosion inhibitor for 
distillate fuels 
SANTOLENE”® C 


Sludge inhibitor for 
domestic fuel oils 
SANTOLENE E 


Cutting-oil additive 
SANTOLUBE 52 


Inhibitor-detergent combinations for 
premium and heavy-duty service 


SANTOLUBE 205, 206, 360, 374, 
379, 388, 521, 522 


IRGENT. Please round up tank 


cars, carboys and returnable 


drums and send them back to 


your chemical supplier. Contain 


rs are extremely short 


*R t 


MONSANTO 


CHEMICALS ~ PLASTICS 


SERVING INDUSTRY ... WHICH SERVES MANKIND 
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ilyst to promote isomerization plays two roles in 
reforming: It increases the amount of branched chain 
paraffins in the product and it converts naphthene 
hydrocarbons with cyclopentane rings into cyclohex- 
ine ring naphthenes which are necessary to the form- 
ition of aromatics by hydrogenation. 

Several vears ago an Atlantic Refining investigator 
found that nickel, platinum and some other hydrogen- 
iting agents, when deposited on fresh synthetic silica- 
ilumina cracking catalyst, made a new catalyst that 
would isomerize paraffin and naphthene hydrocarbons 
in the presence of hydrogen at elevated pressures and 
nominal temperatures. 

Platinum was found to be the most efficient hy- 
drogenating component for the isomerization cata 
lyst from the standpoint of amount required and 
resistance to sulfur poisoning From this beginning 
an extensive study was made of the isomerization ol 
normal heptane with platinum on silica-alumina cat- 
ilysts. If this catalyst were to be used at tempera- 
tures of 850-950 F., severe cracking of the paraffin 
hydrocarbons would occur. Hence the problem became 
one of decreasing the cracking activity of the cata- 
yst without harming its isomerization ability. This 
was accomplished by reducing the surface area of the 
silica-alumina component prior to platinization by 
treating it with superheated steam. “By establishing 
through the catalyst selection the proper balance and 
direction of the main reforming reactions—isomeriza- 
tion, dehydrogenation and hydrocracking—a greatly 
improved efficiency for octane improvement has been 
ichieved.’ 

In the operation of a hydroforming process which 
permits continuous operation, the use of a powdered 
or “fluid” catalyst is necessary.'*' The catalyst used 
in the Kellogg pilot plant work in the Fluid hydro- 
forming field was a molybdena-alumina catalyst 
(Kellogg MoO. on AI.O, gel) substantially the same 
as is used in commercial fixed-bed hydroforming. 

The early work with a molybdena-alumina catalyst 
in fixed bed hydroforming was disappointing. Its life 
was short and selectivity declined. “Laboratory inves- 
tigation revealed that sodium, which was present In 
the support to the extent of several tenths of 1% 
had a profound effect on stability and activity of the 
molybdena-alumina catalyst. Over a period of time 
it was possible to alter the procedure for preparing 
the support on successive occasions until the cata- 
lyst contained much less than 0.1‘; of sodium oxide 
The reduction in sodium content of the support was 
immediately reflected in improved catalyst life. Ulti- 
mately, the life was extended to 9 to 12 months be- 
fore replacement. 

‘Various forms of alumina have been used as sup 





Symposium Papers Published in Book 


The collection of 31 papers presented at the 
25 Years Progress in Petroleum 
Technology, of the ACS Petroleum Chemistry 
Division, has been published by the Society un- 


Symposium on 


der the title “Progress in Petroleum Technology,’ 
is No. 5 of its Advances in Chemistry Series 
The book, which is valuable as a reference, as a 
refresher and as a training manual for new tech- 
personnel, is available through the 
American Chemical Society, 1155 Sixteenth St 
Washington, D. C., for $3.00 a copy, paper bound 


nologi al 





port, including alumina gel and a stabilized alumina 
gel .... Today the majority of refiners who operate 
hydroformers are using molybdena on alumina gel 
as a catalyst. The molybdicoxide content of the cata- 
lyst is somewhat below 10‘7. Although similar to the 
original catalyst as far as chemical composition is 
concerned, it possesses superior activity and life.” 


Be 


Refineries Without Fractionation Towers 


HILE great improvements have taken place in 

conventional fractionation equipment since the 
direct-fired horizontal stills of early days, future 
developments may bring radical changes in funda- 
mental design.''' The major advance of the future in 
distillation may well be the application of centrifugal 
principles to overcome the limitations interposed by 
gravity on the mass rate of contacting vapor and liq- 
uid, thus permitting higher vapor and liquid veloc- 
ities In a correspondingly smaller unit 

“Commercial operations using molecular distilla- 
tion are not now employed by the petroleum industry, 
but this method has had extensive application in the 
distillation of fish and vegatable oils for the produc- 
tion of vitamin concentrates. Its great advantage lies 
in the extremely short residence time at the distilla- 
tion temperature, an important consideration in pro- 
cessing high boiling or heat-sensitive materials. 

“In commercial units the feed stream continuously 
enters at the apex of a heated wide-angle, cone-shaped 
plate rotating at high speed. On this rotating cone 
the feed spreads to a thin film and passes rapidly to 
the outer rim, where it is continuously removed. The 
portion evaporated while crossing the rotor is con- 
densed and recovered separately. It is essentially 
a one-theoretical plate operation. , 

“Another development that may well influence the 
science of distillation tomorrow is the rotary column 
under study by API Project 6 and the Bureau of 
Standards. 

“This unit has a rotor enclosed in a cylinder, with 
a 1-mm. annular space between the cylinder and the 
rotor surfaces. The rotor revolves at speeds up to 
8000 rpm. and is cooled internally, so that the cold 
rotor surface acts as a condenser. The shell is heated 
to cause partial vaporization of the condensate which 
is thrown from the rotor. Thus, alternate condensa- 
tion and evaporation take place as the vapor moves 
up the column. It is claimed that 500 theoretical plates 
<2 be developed at a throughput rate of 1 gal. of 
iquid per hour in a unit having a rotor 5 g 
ind 5 a in diameter.” ee. 

Taking a short look into the future, these authori- 
ties find it difficult to envisage further startling de- 
velopments in conventional petroleum fractionation 
units. Improvements in bubble cap and bubble plate 
design will be supplemented by efforts to find methods 
to replace the bubble cap with more efficient types of 
contactors. Steps in this direction are the applica- 
tion of Stedman packing, dev ‘lopment of the corru- 
gated metal lath tray and the Koch Kascade Trav. 
which achieve considerable reduction 
and initial cost for a 
of separation 


In tower size 
siven throughput and degree 
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Gunite Resists HS £ N D [ N G 
The purpose of this letter is to call , . q 
your attention to a statement in th N aba . 
article “Fight Corrosion with Pla % 
tics” by Messrs. Seymour and Erich . 
This article was published in the Aug 5) >) IMPROVED 
1951 issue of PETROLEUM PROCESSING 5 . 
Vol. 6, No. 8, pp. 861-2. The stat $ a 
nent to which reference is made 
the last sentence of the second para 
graph under “Storage” on pg. 861 

the authors refer to a paper 
which I wrote and then state that 
gunite linings are not resistant 
hydrogen sulfide this implies that 
I stated in my paper that gunite coat 
ngs are not resistant to hydrogen 
sulfide. This is an untrue statement 
It is my opinion that hydrogen sul 
fide has no detrimental effect on 
yunite exposures of 8 to 10 years 
substantiate this opinion 

Gunite linings can and are bh 
ng used to marked advantage by in 
dustry; it is my recommendation that 
this use be expanded because this is 
a very effective way to conserve criti 
cal materials 





E. Q. Crimp 
Humble Oil & Refining Co 
tefining Dept 
Technical and Research Divisions 
Maytown, Texas 


When Mr Camps letter was 
brought to the attention of the an- 
thors of the article, they reptied in 
part as follows 
“We recognize that the various en- This improved Bowser automatic blender has a simple 
yineers at Humble Oil & Refining Co control on each meter to permit instantaneous setting 
have found Gunite to be resistant to of ingredient proportions. 
hudrogen sulfide While we respoct — ‘ 7 
sind’ deaenieaad’ Cicaiie’ tx ition 7 fi It eliminates unnecessary manifolding, double pump- 
cient in this respect. It is not gen- ing and large storage facilities for blended stocks . . . 
erally considered to be resistant to assures thorough homogenization and uniformity of 
hydrogen sulfide product. Liquids are blended as needed and go directly 

We did not intend to attribute the to tank cars or containers. 
statement that Gunite lings are not 
esistant to hydrogen sulfide to Mr 
Camp, but merely to refer to his de Blends additives with oil. 
scription of Gunite linings which It Eliminates oxidation caused by air agitation. 
had adequately covered in a@ previous 
issue of PETROLEUM PROCESSING. W's 
are sorry it might be implied that 
Mr. Camp considers Gunite not to be Accurately proportions two or more liquids in percentages as low 
as 1 2°. Additives or inhibitors can be added in increments from 
1 20°. to 10°. of total blend. 


Blends at operating pressure of processing plant. assuring reten- 
tion of volatile additives. 


resistant to hudrodgen sulfide and 
agree with you that the erroneous i 
pression should be corrected Patented precision volumetric meter control makes ingredient 
variations mechanically impossible. Failure or slowdown of liquid 
. - supply to any meter automatically stops or synchronizes the 
Atlantic Patent vs. Russia entire system. 

I have read with great interest th 
very detailed review of my paten* 
No. 2,550,531 |“Processing Patents 
eed PP, p. 887}, assigned by me t ROMSFP LIQUID CONTROL SPECIALISTS SINCE 1885 


she Atlentic I — me : BOWSER, INC., 1329 Creighton Ave., Fort Wayne, Indiana 
ering a platinum-containing cataly 


for catalytically reforming petroleun Send new oil blender booklet 


hydrocarbons. I think the review was Have your engineer contact us 
well presented in every respect— with 
the exception of the final paragraph NAME 


It is obvious that the reviews COMPANY 


examined only the immediate file his apeness 
tory in which, admittedly, no Russiar 


references Were cited However, for city 
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Get this SMALL TRAP 


With 
BIG TRAP 


quality features! 


| STRONG | 
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Available for pressures from 0 to 150 p.s.i.. the Strong* 
No, 070 fits all standard trap applications. Built especially 
for use on laundry, restaurant and hospital equipment and 
in industry wherever small drainage is a problem, 

As with all Strong Semi-Steel Traps. the 070 is guaranteed 
ivainst defects in material and workmanship for one year. 
Write today for Catalog 08-4). 


STRONG, CARLISLE & HAMMOND COMPANY 
® 1392 WEST 3rd Street TAs M 
Cleveland 13, Ohio 


tei 
$2 


Reducina Valve 


STROSS 
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Blast Trap “SY” Strainer 


Letters 








Atlantic Refu 
Philadelphia, Pa 


The paragrapl n 
dentally, there has been considerabl 
work done n the past. particularly 
by Russian workers. on the reforn 
ing of pure hydrocarbons with plat 
mum and palladium catalysts, and it 
is surprising that none of these art 
cles was cited by the Patent Office 
against the application 

PETROLEUM PROCESSING regrets any 
concern these remarks may have 
caused the Atlantic Refining Co. Pat 
ent Reviewer Gaylor explains that 
the Patent Office Examiners gen 
erally cite references promise uously 
regardless of their relevancy, and this 
statement was intended merely to 
substantiate mu contention, expressed 
a number of times, that although the 
Patent Office makes a fairly good 
search of the patent art, it searcl 
ing is poor with respect to the litera 


fure 


The Ideal Flare 
This type 


ould perm 
efiner to a ve a reasonabk 
sign for his own Howeve I 
belhleve two f the most important 
features of the les lare have 


been included 


intende 
itself Rather 
© point out th 
ed in this field level 
ly satisfactory flare 
H. P. CALDWEL! 
Socony-Vacuum Laboratories 
Paulsboro, N. J 
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Building for product improvement 
...with Mid-Continent! 





First order from the Mid Continent Petroleum ( ‘orporation, 

in 1939, was for lube improvement units... deasphalting and 

acid treating. The following year we were busy again, this 

time in the gasoline end of the operation, engineering and 

constructing Mid ¢ ontinent'« first catalytic polymerization 
unit. 

\s part of its immediate post war operations, Mid 

Continent ordered a Kellogg Fluid catalytic cracker to lift 

es the overall refinery octane level... and this unit went on 

WHE stream in 1949. Then just last year Kelloge engineered an 

alkylation unit for this refiner... a unique one inasmuch 

as it war designed to run in process series with Mid Con 

tinent's modernized cat poly unit. This operating technique 

squeezes the maximum volume of high octane fuels from 


the gaseous by products of other refinery processes. 


THE M. W. Kerroce Company 


A SUBSIDIARY OF PULLMAN INCORPORATED 
for fifty years an integral part of processing history 


NEW YORK JERSEY Ty LOS ANGELES HOUSTON TORONTO LONDON 
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This year is Kello fijtct ol sertice tam 
dustry. At this time ‘sidieill asa group of men 
known collectively to the moder» 
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we built in 190 the first crude vessels for oil industry today. For that reason, we are present 
refiners in the ‘teens our first combination unit me this sertes of monthly camera studies u hich 
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And the Bethlehem Quenched Nut, supplied 


with the Bethlehem Alloy Stud, has plenty of 
staying power because of its built-in strength 


a 
all 
“>. 
a 
i: I ne point, | il id eflectively dis- 
-—~ ; tributed it n vO 

== , 

- 

= 

= 

= 

_ 


Ihe quenched nut is unlike ordinary nuts be 


forging and extruding hot 


le. alter wi 


ul 
. ! ; ! ! ng il 1itis quenched 
’ ind temp | | | | provides sufhicient 
= Be I th for tl it to break virtually any stuc 


-Thread Studs 


i comple te 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA 
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Speedy, Accurate Weighings - Improved Operation - Prolonged Sensitivity 














The newly designed Projectomatic balance makes possible 
automatic weighings from 1/10 mg to 100 mg, the results 
of which may be read on the magnified image of the scale 
which is projected onto a conveniently located screen 

In addition to the unique projection device, this balance 
features a new “‘floating’’ neoprene-cushioned black glass 
base plate to which no mechanism is mounted. With this 
arrangement breakage hazards are minimized, and a sturdy 
more rigid construction is achieved 


with the new 


CHRISTIAN 
BECKER 
| Projectomatic 
Analytical 
Balance 


The model AB-1 is a double pan balance. Accordingly on 
a balance of this type it is possible to tare containers. Since 
it is recognized that in many weighing operations taring is 
an absolute necessity, a balance of the AB-1 type is desir 
able for most installations. In addition, this type of bal 
ance, although adapted for repetitive weighing, is ideal 
for routine laboratory work 
H-1843—Christian Becker oun tomati 

Analytical Balance . . . . - « Each $795.00 


Specifications 


Capacity — 200 grams 

Beam —18.1 cm, of a special alloyed aluminum of great 
strength and uniform density. The beam is graduated left 
to right, 0 to 1 gram in 0.1 gram graduations (no weights 
below 1 gram required) 

Projection System — the new Projectomatic makes pos 
sible automatic weighings from 1/10 mg to 100 mg. A 
vernier is provided for direct and positive reading to 0.1 
mg. The zero of the screen is readily adjustable from out 
side the case 

Knife Edges — Agate. All knife edges are rigidly set in the 
beam 

Bearings — Agate Planes 

Releasing Mechanism — Beam Arrest. The special con 
struction of the beam arrest insures the positive alignment 
f the agate edges with their respective bearings 

Damper— Magnetic damping arrests the oscillation of the 
beam almost immediately 

Rider Carrier— The enclosed vertical lift insures accurate 
alignment, in all positions, of lifting hook with the beam 


HARSHAW SCIENTIFIC 


DIVISION OF THE HARSHAW CHEMICAL CO 
CLEVELAND 6, OHIO 


Pans—Stainless Steel, 2’), in. diameter 

Bows—Brass, coated with a hard chemically resistant 
lacquer. Straight sides to accommodate large drying tubes, 
etc., 4'. in. x 8!» in. high. 

Pan Arrest—The new independent pan arrest for pans 
with a positive stop. 

Vibration Dampers — Special built-in dampers at each 
balance support dampen objectionable outside vibrations. 
Sash Balance— The newly developed stainless sash balance 
for raising the front door eliminates the troublesome sash 
weights, The door opens wider, and more smoothly 
Case—18', in. x 9 in. x 20 in. high. Aluminum with glass 
top and front panel and a removable back panel. The newly 
designed sliding front door, which actually comprises a 
portion of the side of the case, eliminates the objectionable 
conventional front corner posts. The case exterior is fin 
ished in an attractive chemically resistant finish. The inte 
rior is white to brighten working area. Case provided 
with a draw 
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SLbBLLiLaharre r_xrr 


AVY 


@ There is a comprehensive “case history” of each 
SAFETY HEAD order on file. Should you require 


replacement discs, a perfect match is assured 


BS&B’s records make up quite a library of 
SAFETY HEAD applications and users. Through the 
years, their accuracy and completeness save time, 
eliminate confusion and error 


It’s another example of BS&B thoroughness in the 
exclusive manufacture of these versatile pressure re- 
lief devices. No other relief device acts so quickly. 
The SAFETY HEAD absorbs the shock of overpres- 
sure... provides a fully open, pipe-size opening after 
disc rupture. Eliminates injuries, equipment loss. 
Avoids costly shut-downs. Tamper-proof, fool-proof 
SAFETY HEADS are a must if you have equipment 
under pressure! ° 


An analysis of your pressure problem is yours 
without cost. Write today for details...ask for latest: 
catalog. 


BLACK, SIVALLS & BRYSON, INC. 


Adv. Dept.Rm. 26D 7502 East 12th Street 
Kansas City 3, Missouri 


Te Rage 


Y HEADS 


Oe 


) SAF 
for 


Positive Pressure Protection 
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CENTRIFUGAL COMPRESSORS 


REFRIGERATING EQUIPMENT 


‘To obtam nv 


or 


Does F.O.B. mean 


“Frank’s On Board”? 


It could. Because when Carrier sh psa Centrifugal Gas Com 


pressor, one of our supervisors ts on board. 


He’s one of our many specially trained experts. He knows 
heavy equipment. And he knows it from experience. He goes 
along with each Carrier compressor and lives with it till it's installed 


exactly right and running exactly right. 


Not that installation is so tough. Because our Centrifugal ean go 
outside without protection or any heavy, complicated foundation. And 


while the casing is strong enough to stand pressures up to 500 pounds 


per square inch, still it's designed without any extra weight or size. 


Nor is its operation complicated. Because our Centrifugal 


has only one major moving part, designed for maximum life. 


So “Frank” goes along just to be sure the Centrifugal gets 
off to a good start. Because we've found from experience that when 
they do, they keep going for years and years. Our original Centrifugal in- 

} » 


stallations of more than 25 years are still giving top performance. Write 


us and we Il tell you more. Carrier Corporation, Syracuse 1, New York. 


The Carrier Centrifugal Gas Compressor, 
ime of f m ( t | cfm ! 


m 100 t ' emperature 
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WOEN fi D) WELT Vauyes GO IN, 
MAINTENANCE (70ES OUT! 


With today’s urgent need for maximum 


production, why take a cnance on any 
valves that require constant attention? 


By installing Powell Valves—built 


for perfect performance with minimum Fig. 375. Small 200-pound 
maintenance—you can stop worrying Se Sen een 


renewable, wear-resisting 


about your flow control equipment. “Powellium” nickel- 


bronze disc. 


Gate, Check, Globe and Y Valves, in 
Bronze, Iron, Steel and Corrosion- 
Resisting Metals and Alloys 


POWELL 


The WM. POWELL CO., 2525 Spring Grove Ave., P. 0. Box 106, Station B, Cincinnati 22, Ohio 
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Yheres a PETRO- CHEM 


ISO-FLOW 


furnace ........ 


OA every tluid heating service, 
capacity or duty. irrespective 
of temperature pressure range. 











| 
REFINERIES ( 


r crude distillation, vacuum 
fo distillation, thermal crack- 
ing, catalytic cracking, 


thermal reforming, catalytic 
desulphurization, catalytic 
reforming, solvent refining, 
isomerization 


Catalysis heaters with cata- 

lyst in tubes, steam super r 
heating to 1500°F, gas fo nizing, debutinizing, reboil- 
cracking, reactant distilla A 2 ing heat medium 

tion, direct fired reboiling ° 3 


rich oil distillation, second- 
ary fractionation, depropo- 


vidual leases and for 
main line dehydration for 
catalyst regeneration—up to 
500,000,000 cubic feet per 
day, unlimited pressure 








@e pas dehydration, gas and 
air superheating for turbine 


T drives, reduction of viscosity 

hroughout the world, in the petroleum, - ; Pe il in long transmission 

chemical and allied industries, there are 

more than 800 Petro-Chem Iso-Flow Furnaces é ae! 

performing to the complete satisfaction : 4 including tank heating, load- 
§ thei d i Ni } ing heaters, manufacture of 

of their operators and generally well in .' 5) linoleum, roofing and tile— 

excess of their rated capacities. j 4 


circulating heaters for satu 
rates 





ISO-FLOW mw FURNACES 


UNLtLIMIETEO IN S$; Ze 


Ae POR Ee 8 oY ee TY, 


PETRO-CHEM DEVELOPMENT CO., INC.,120 EAST 41ST STREET, NEW YORK 17, N.Y. 
REPRESENTATIVES 
Bethlehem Supply, Tulsa and Huston * Fldgg, Brackett & Durgin, Boston - D. D. Foster, Pittsburgh 
Faville-Levally, Chicago - Lester Oberholz, California - Gordon D. Hardin, Louisville, Kentucky 
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5 On iiid maa ras 
for the 
Petroleum Industry 


TRADE-MARK REG. U. S. PAT. OFF 


SODA ASH 
CAUSTIC SODA 
CAUSTIC POTASH 


(Liquid, Solid and Flake) 


CALCIUM CHLORIDE 
SODIUM NITRITE 


For complete information, 


contact the nearest Solvay office 


SOLVAY SALES DIVISION 
Allied Chemical & Dye Corporation 


40 Rector Street, New York 6, N. Y. 
BRANCH SALES OFF Es 











Horton Tower 
with a 


Double Purpose 


THIS 981-ft. Horton tower is a rich oil contactor- re 
thsorber recently installed at a large Oklahoma refinery 
In effect. it is two process columns in one The contactor 
porto is the lower O-ft. diam section: and the reabsorb 
er is the upper 3-ft. diam. section Phe net effect of this 
towers operation ~ to remove ethane and lighter hy 
drocarbons from the rich oil stream and. at the same 
time. to scrub rejected gas from the distillation end of 
the plant in order to recover any propane which may 
have beer lost 





rhis Horton tower is another outstanding example of 
sper ial plate structures we build to meet a wide variety 
ot pressure, temperature and vacuum conditions at petro 
leum plants. Write our nearest office for full details 


























Ritts 


a 






































SHA A Al LAKE Ty iG 


p ' BIRMINGHAM. CH REENVILLE. PENNSYLVANIA 


Ationta 3 2103 He y 8 , etroit 26 537 fayette B 


elt, 194-S 704 
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How Socony-Vacuum 
“avoided” 20% of 


, J 


> process heater fuel bill 


es 


When engineers at Socony-Vaeuum, Trenton, Michigan refinery developed a 


ars: 
program complete fuel conservation program, process heaters came under close 





scrutiny. Socony-Vacuum engineers felt they could reduce the total cost of 
fuel used in raising the temperature of petroleum stock if they could keep the 


amount of excess air in the flue gases at a minimum. 


need Socony’s instrument engineers wanted an instrument which would indicate 


excess air, so that they could make adjustments to keep the air at a minimum 





and thus save fuel 


specific at ions must provide a continuous indication so that changes could be spotted 


immediately. 


for instrument > must not be affected by changes in fuel composition since different 


fuels are used in the heater furnaces. 





must not be affected by the presence of Hydrogen in the gas sample. 


preferably, measurement should have direct relationship to excess air. 


four HAYS MAGNO-THERM 

selected > eb acii mL) e413; 
and two HAYS 2-PEN 

ELECTRONIC RECORDERS 

ae > iy pp heer a i Ae see 
The Hays Oxygen Recorders have proved an 


effective combustion guide on the process 
heaters. 








Improvement in the efficiency of your process heaters can mean large fuel savings. Write for Bulletin 
50-829, 16 pages of information on how the O2 meter works, where it’s used, etc. No obligation. 


THE HAYS CORPORATION micHiGAN CITY 23 INDIANA © Actomotic Combustion Control * Boiler Panels * 


Hays-Penn Flowmeters * Veriflow Meters and Veritrol * Gas Analyzers * Draft Gages * Combustion Test Sets * CO. Recorders * Electronic Oxygen Recorders 
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A Penny Saved isa Penny Earned? 


Not always! Here's a quick picture of the “‘sav- 
ing’ of a few pennies on a protective coating! 
Here’s a close-up of the costly corrosion that 


results! 


When it comes to protecting your equipment 
against chemical attack — don't be “penny wise 
and pound foolish”. Use a truly chemical-resist- 
ant coating. Use 1 YGON “Series TP” PAINT. 
In refineries, | YGON PAIN | does an excellent 
job of protecting such equipment as sour crude 
tanks, acid sludge tanks, run-down tanks, re- 
frigeration units, alkali tanks, pumps, piping, 
fume ducts and hoods, and fire-fighting equip- 
ment against corrosive fumes and spillage. Struc- 
tural steel, walls, and ceilings also benefit from 
1 YGON protection. 


Sulfuric acid, hydrochloric acid, phosphoric acid, 


caustic soda, ammonia, magnesium chloride, salt, 


195C 
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hydrogen sulfide, sulful dioxide are just a few 


of the refinery chemicals resisted by | YGON 


Available in a wide range of colors, | YGO> 
PAINT is easily applied and quick drying — 
requires no more than normally good surface 
preparation. Once dry, its film is tough, smooth, 
flexible and non-flammable. It’s easy to clean 


and seemingly ageless, too. 


Properly applied, 1 YGON PAINT is low cost 


insurance against costly corrosion. 


Write, today, for full details and technical data. 


Ask for Bulletin 720. 


Address: U. 8. Stoneware Co., Akron 9, Ohio, 
Plastics and 
Synthetics 


Division 
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Precipitators 


improved... 


bleetrostatic precipitators for removing cor- 
rosive liquids and solid particles from industrial 
process gases give better and longer service. 
Without maintenance. when Tasteccoy alloy 
wire is used for electrodes. The alloy has excellent 
mechaneal strength (130.000 pent amd is net 
attacked by the corrosive agents. This combina- 
Lion of properties makes if prommi tole to une elee- 
trodes that are only Q.O73 in. in diameter. The 
effective diameter of the lead-covered wire for- 
merly used in most units was more than 0.500 
ineh. Phe smaller cross-section of the Hasretioy 


allo. wire permits the use of higher voltages 


NES 


£. 


This view of the gas entry side of a precipitator 
in mixed acid service shows the straps, tube 
clamps, and wire electrodes of HasTEUoY alloy C. 
Lead weights keep the wire electrodes straight. 


a 


WITH NICKEL-ALLOY 
ELECTRODES 


with a more uniform corona pattern, 

Hasrencoy alloy © electrodes have been in- 
stalled in mist preeipitators where hydrochloric, 
sulphuric. sulphurous. and mixed acids were 
present. \Vreeent check on an installation in an 
wid plant showed that the alloy C wires expe- 
rienced no weight loss after a vears= operation. 
Lead-covered steel wires. on the other hand, 
lasted an average of LT] months with electrode 
lathure at least once a week. 

bor information on wrought forms of 
Ihasrencoy alloy. write for the booklet. “Lhvay ves 


Wrought \llovs Price List. 


Haynes Stellite Company 
A Division of 
Union Carbide and Carbon Corporation 


General Offices and Works, Kokomo, Indiana 
Sales Offices 


Chicago — Cleveland — Detroit — Houston 
Los Angeles—New York —San Francisco—Tulsa 
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This Milton Roy 
Bulletin No. 151 


Gives You 


COMPLETE 





DETAILS 





Battetin No. 151 is filled with 
information on controlled volume 
Here 
many important details you'll find 


pumping are a few of the 


in the book 


an explanation of controlled 


volume pumping 


a description of what controlled 
volume pumping can do for you— 
others in the 


what it does for 


chemical, texule, petroleum, pulp 
and paper, paint, food and bever 
age, water treatment, pharmaceuti 
cal, and brewing industries and in 
instrumentation, pilot plants and 


laboratories 


p a description of how Milton 


Roy 


give users maximum benefits: how 


Controlled Volume Pumps 
any desired rate of delivery, from 
zero to full capacity, can be main- 
tained with accuracy; how deliver- 


ies as low as 3 milliliters per 
hour can be held with precision; 
difficult-to-pump 


such as slurries, viscous liquids, 


how materials, 


solids in) suspension, etc., are 


readily handled 


i pages of color charts which 


show in dramatic “‘trathic-light 
stvle the relative Corrosion resist 
ance of materials of Construction 


to over 170 chemicals. These val 


uable reterence charts summarize 


industry “Ww ide data. 


MILTON 


2 


@® adescr iption of the features that 


make Milton Roy Controlled Vol- 
ume Pumps perform flawlessly on 
services where no other pump has 
filled the need. 


If your operations call for pump 
ing a controlled volume of liquid 
in amounts as much as 50 gallons 
as litthe as 4 milli- 
find 


per minute or 


liters per Aour, you'll this 


book extremely valuable. 


For your free copy of the 
Milton 


151, write 


24-page, 
Bulletin No 
Milton Roy 


listed in vour 


color Roy 
or call the 
representative tele- 
phone directory. Or, if you preter, 


write direct to us 


COMPANY 


1408 EAST MERMAID LANE, PHILADELPHIA 18, PA. 


MANUFA URER ) Y rROL VOLUME UMF AUT MAT CHEMICAL FEED TEMS 
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sectional hairpin 
heat exchangers 


@ Brown Sectional Heat Exchangers, with their integral one-piece 
extended surface fintubes, reduce fouling, just a few hundredths of an inch 
of which on a tube causes a major loss in heat transfer efficiency. 


These exchangers assure efficient operation at low “skin” temperatures, 
minimizing coking and building up on the fintubes. And the controlled flow 
through the longitudinal passages keeps all the material in continuous motion: 
There are no baffles, back-eddies or stagnant areas to encourage fouling. 


For top operating efficiency and reduced fouling use Brown Sectional Heat 
Exchangers throughout your plant. Write for Bulletin No. 481. 





Sectional Hairpin Heat Exchangers 
Tank Suction and Line Heaters 


THE BROWN F i NTUBE CO Fintube Heaters for Bulk Storage Tanks 


® indirect Process Air Heaters 


Fintube Heaters for Processing Tanks 
. ’ 
Elyria, Okéo Integrally Welded Fintubes for Any Heating, 


Cooling or Heat Transfer Service 











NEW YORK © BOSTON * PHILADELPHIA * WILMINGTON ® PITTSBURGH * BUFFALO * CLEVELAND ® CINCINNATI * DETROIT * CHICAGO 
ST. PAUL © ST. LOUIS * MEMPHIS * BIRMINGHAM © NEW ORLEANS * TULSA * HOUSTON ®* LOS ANGELES * SAN FRANCISCO 
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*Trade-Mark 


for an OXtonSive lina of 


oKygenated solvents 
and chemi¢als 


The famous ENJAY* Oval Trade-mark stands for a diverse line 
of high-quality chemicals and solvents. An increasing number 
of industries are using dependable Enjay chemicals to increase 
product quality. 


E 
ape 


ENJAY markets this wide range of industrial chemicals: Enjay products 


Petrohol 91 (Isopropyl Alcohol) Methyl Ethyl Ketone Aromatic Tars are marketed 
Petrohol 95 (lsopropy! Alcohol Ethyl! Ether Paratone in drum and tank 
Petrohol 99 (Isopropyl! Alcohol) lsopropy! Ether Parapoid 
Secondary Buty! Alcohol Diisobutylene Paratac cor quantities 
Isoocty! Alcohol Polypropylenes Paranox 

lsopropy! Acetate Butadiene Paraflow 

Secondary Butyl Acetate lsoprene Vistanex | ENJAY COMPANY, INC. 


Acetone Dicyclopentadiene Naphthenic Acids 15 W. Sist St., New York 19, N.Y. 
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...for Dutch Harbor or Donghoi! 


Whether for me 


world economic 


bilization, civilian demand or 


iid. the petroleum industry must 
pared tor eventuality wherever 


Ive re 
' } 


ny 
it occurs 

do 
in WW 


ent ol 


do it 


more 


job . ind 

War Il 

cle id-weight 

Was petroleum, Today. 

products for every 

( iviliar den ind has mun 
ent since V-J day. M 

nes call for gre tities of 


t these situatio req 


its 
orld 


the 


when 
than 60 tonnage 
s| pped overseas 


troleum 


provid- 
it re need is a 
ped more 
per ¢ dern mili- 
ler qua extra- 
Htes 
planner wceurate 


issist i pl ning, 


Headquarters, 1213 W. Third St., Cleveland 13, Ohio 


To obtam 


rvmen have learned to depend ipon Petro 


eum Processing. 
In pea 
priority items, If the equipment. services or mate 
used in refineries, yo 
stent , ow 

ket that stands high on every priority list. And 
seeks to 
reach the key buying factors 
in this market the 
medium through which to do 
it is the publication that rates 


rials you have to sell are 
in be assured of a cons iarket 1 


your advertising 


certainly 


A Platt Petroleum Publication 
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THE MATHIESON 
SULFUR RECOVERY PROCESS 











€ e Z 
wise hydbogen swulfede Me fur merle swher 


The availability of sulfur is rapidly becoming critical to the refining 


industry. First pinch was evident when sulfur and sulfuric acid were placed under 
allocation control by National Production Authority 

Primary cause of sulfur allocation is a gradual depletion of known 
deposits. Secondary cause is the great demand for sulfur in the manufacture of vital 
defense program materials. Mined sulfur is the normal source for such materials 


The refiner, however, has in most cases his own potential source of sulfur 


HK, COOlE TY, Vitae Wise 


The refiner’s answer is the Mathieson Process for converting into sul 
fur the waste hydrogen sulfide recovered from sour petroleum gases. This simple 
process available through The Fluor 


Corporation, Ltd.—accomplishes two im 


portant purposes 


, , ' 
1. Guarantees independent supply by 2. Conserves for national defense by 
affording 


sulfur supply to meet his particular re 


each refiner an independent contributing to the over-all National 
Defense Program in helping to con 
quirements—protection for the present serve a critical commodity 


additional income for the future 


THE MATHIESON SULFUR RECOVERY PROCESS 
Hydrogen sulfide, recovered from a sour gas stream, 
is partially burned with air—cooling follows with 
steam generated being utilized for power. Combus- 
tion gases are then passed through a catalyst tewer 
to form sulfur and water vapor. Elemental sulfur 
product is condensed in a wash tower by direct con- 
tact with cooled liquid sulfur. The result is pure 
commercial sulfur—ready for sale or for conversion 
inte sulfuric acid. 

1—TREATING PLANT, 2—REACTOR FURNACE, 3—AIR 
INTAKE, 4—WASTE HEAT BOILER, 5—ECONOMIZER, 
6—CATALYTIC CONVERTER, 7—SULFUR WASH TOWER, 
8—RECIRCULATING SUMP 


See Reverse Side * 





The Mathieson 
Sulfur Recovery Process 


AVAILABLE THROUGH FLUOR 


e Under ONE Contract 
e ONE Responsibility 


The proven Mathieson Process for the recovery of elemental 
sulfur from waste hydrogen sulfide gases is available under one 
contract, one responsibility through The Fluor Corporation, 
Ltd. With over 30 years’ experience in the design, engineering, 
and construction of plants and facilities for the petroleum and 
chemical industries, Fluor possesses the background, the skilled 
personnel, and the know-how essential for the practical inter- 
pretation of the Mathieson Process into your particular sulfur 
recovery program. 


A process for the recovery of Sulfur Dioxide 
is also available through FLUOR 


sue 
oxioe 


BE SURE WITH 


New York, Chicag B 


FLUOR ft) ee 


STEER ARFAS f 


al @ 
Corporation 


t 


n 


FLUOR CORPORATION, I 
ton, Pittsb 


Head Wrights 





Fluor is in a position to make economic studies covering every 
phase of proposed sulfur recovery installations—initial invest- 
ment, operating costs, and returns to the investor. 


iis 0 
eta itd 


iD 


reh, Tu 


25008. Atlantic Blvd., Los Angeles 22, Calif 
ston, San Francisc irminghar 


z Calgary 
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A Billion Barrels 


of Adsorbent 


Experience... 





O dabble for a moment in big num- 
bers, over a billion barrels of petro- 
leum products have been finish-treated by 
the four billion pounds of adsorbents 


which have 


Attapulgus and Porocel 
shipped to oil refineries. Attapulgus 
Fullers Earths and Porocel Activated 
Bauxites have become recognized stand- 
or reduction of 


ards in the removal 


odors, colors, tastes, moisture, acids, 
sulfur, fluorides and unsaturates, and for 
solid catalyst purposes. And in this wide 
range of services, remarkable finished 
value was gained in a long list of petro- 
leum cuts—from the lightest distillates 


to the heaviest lubes and waxes. 


This all adds up to a lot of adsorbent 


experience—experience with the many 


BR @ CLAY COMPANY — » ALE 
Fullers Earth 


7s 2 
—T 
Dept. D, 


210 West Washington Square, 


» obtain more 


treatments which precede the application 
of these two basic materials to specific 
adsorbent jobs; and experience measured 
by our extensive research and product 
evaluation—from laboratory and _ pilot 
plant on through to commercial scale 
phases—both on our own and in co- 


operation with our customers 


So there's great merit to the suggestion 
that it pays to consult Attapulgus and 
Porocel. In your own plans to improve 
products or expand output, perhaps our 
one billion barrels of adsorbent experi- 
ence can be of real help to you in selecting 
the right adsorbent and the right condi- 
tions. Our laboratory and process staff 


are at your service, without obligation. 


5 & 6a 
ws & me & 
Philadeitphia 5, Pa. 


data on adve ised products see page 


CORPORATION 
Activated Bauniiles 
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TINKER 
TO EVERS 
TO CHANCE 
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PETROLEUM 


~~ oo 


é 


TO EVERS 


PROCESSING 


TO CHANCE 


ANOTHER WAY OF SAYING 
UOP SERVICE IS COMPLETE 


So swift ... so sure was the immortal double play 
combination of the old Chicago Cubs that their names have 


hecome synonymous with total teamwork. 


In the same way ... UOP Service stays “on the ball” 

throughout every phase of process development and efficient refinery 
operation. Even in those “extra innings” — long after the plant 

is on stream — UOP field men are available, on request, 


to help maintain maximum operating efficiency. 


This unique and comprehensive service . . . extended to refiners 
all over the world ... has been a vital factor in the safe and 
efficient operation of refinery processing equipment and 


in the improvement of product quality. 


UNIVERSAL OIL PRODUCTS COMPANY 


General Offices: 310 S. MICHIGAN AVE. CHICAGO 4, ILLINOIS, U.S.A. 
oP Laboratories: RIVERSIDE, ILLINOIS 


Universal Service Protects Your Refinery 
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Penberthy Transparent Gage 


Penberthy Reflex Gage 


A. 


PENBERTHY 
“FLOATING SHANK” 
Permits %” Variation 
in Center-to-Center 
of Vessel Tapping 


Patent Applied for 


Another 
PENBERTHY 


OTHER PENBERTHY PRODUCTS 





PENBERTHY CYCLING 
JET PUMPS 
An important new feature now available on all Penberthy 


drop forged steel gage valves is the ‘floating shank an 
improvement that has money-saving advantages to many users 
of liquid level and water gages. 
The ‘floating shank’ compensates for inaccuracies in the 
center-to-center distance of the tapped holes in the vessel on 
which the gage is mounted. The variation can be as much as ¥%”". PENBERTHY EXPLOSION-PROOF 
It provides a mounting flexibility not elsewhere obtainable . . . SUMP PUMPS 


it saves time during installation of the gage .. . it eliminates 


The Penberthy “Floating Shank’ can be had at slight addi- 


tional cost specify it on your next order for Penberthy 


drop forged steel (or alloy) gage valves. 


feel = 


PENBERTHY INJECTOR COMPANY hsaceunpetnrerynngeagllh 
Div N THE BUFFALO-ECLIPSE RPORATION aint nite : 


Detroit 2, Michigan + of order, Ash for Bultetia S08 
Established 1896 Canedian Plant, Windsor, Ontario < 


. 
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The in llooker Caustic Soda 
is SERVICE 


When you buy a basic chemical like caustic soda, service is an 





important factor in determining your source of supply. As a 
basic producer, Hooker offers you these advantages: 


. Caustic soda of high purity, low in 
iron and sulfates... 


and 


. Modern equipment for loading and ship- 
ping to maintain that purity from our plant 
to the user's plant... 


- 


An experienced technical service 
staff to help you use and handle 
caustic soda. 


To you this means minimum processing costs through elimina- 
tion of variations in quality from shipment to shipment. To 
make sure that Hooker Caustic reaches you as pure as it leaves 
us, we coat Hooker tank cars with a special protective lining. 
Each car is completely insulated and equipped with a heating 
device to make handling and unloading uniform the year around. 

You can reduce processing costs further through the safe and 
efficient handling of caustic soda. ‘This is where the specialized 


knowledge of our technical service staff can help you. 


For analyses and specifications on Hooker Caustic Soda, write 
on your business letterhead for Technical Data Sheet No. 735. 





Hooker Caustic Soda is sold in solid, flake or liquid 


form. Liquid is supplied in 50°@ and 73°¢ concentration. 














From Ahe Fall of Nhe Each 


HOOKER ELECTROCHEMICAL COMPANY 


4713 BUFFALO AVENUE, NIAGARA FALLS, N. Y. MICALS 
( 


NEW YORK. N. Y. * WILMINGTON, CALIF * TACOMA, WASH 





SODIUM SULFIDE * SODIUM SULFHYDRATE * SODIUM BENZOATE + CHLORINE * MURIATIC ACID » PARADICHLOROBENZENE * MONOCHLOROBENZENE 
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When Socony-Vacuum needed to 
modernize its catalytic cracking plant in 
Buffalo, it put in the thermofor process. 

To compress hydrocarbons for the 
process, Socony-Vacuum selected 
W orthington DC compressors. W hy? 

Because—the three Worthington 
compressors on the old Houdry system 
performed successfully . . . since 1939. 

So... in addition to these three, 
Socony-Vacuum now has four more 
compressors working on the Thermofor 
unit. One of these four (not shown in 
the picture) is a 4-cylinder tandem com- 
pressor with a unique control system 


oi New Cracking System at Socony-Vacuum 
... BUT THE SAME COMPRESSORS 


permitting it to operate on either low 
or high pressure service. 

This case illustrates not only the de- 
pendability of Worthington compressors 
but also the adaptability of the Worth- 
ington line to all refinery requirements 
—all types of gases, all pressures, all 
capacities. In addition, Worthington 
provides the broadest line of pumps, 
engines, refrigeration equipment and 
other petroleum processing machinery. 

Investigate more worth in Worthing- 
ton. Worthington Pump and Machinery 
Corporation, Compressor Division, 


Buffalo, New York. 


WORTHINGTON 


ac = — 
COMPRESSORS 


BALANCED ANGLE HORIZONTAL 
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FIN-FAN 
AIR-COOLED 
HEAT EXCHANGER 








-RUSSELL 
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AIR...the only cooling and 
condensing medium that’s... 


- FREE 
- LIMITLESS 

«UNIFORM 

- DEPENDABLE 


Every plant designer, construction engineer and maintenance man 
knows the expenses, complications, and difficulties of water-cooled 
heat exchangers . . . the required piping, pumping, treatment and 
disposal . . . the likelihood of corrosion, scaling and freeze-ups 
... the uncertainty of sustained adequate supply. 


All these problems are being avoided by plants in every section 
of the country which use AIR as the cooling or condensing me- 
dium .. . in FIN-FAN Air Blast Exchangers. 


These exchangers, developed jointly by The Griscom-Russell 
Co. and Fluor Corp. Ltd., are self-contained package-type units. 
They include G-R K-Fin Heat Transfer Sections with Fluor air 
circulation equipment, all mounted in a sturdy compact structure. 


You can use Fin-Fan Exchangers on practically any cooling or 
condensing service. You can put them anywhere... on the ground, 
on a roof, or within a building. You can use a single installation 
for two or more heat transfer duties. 


And these are only some of the many Fin-Fan benefits and 
advantages. Get the whole story of this important development 
in heat transfer apparatus . . . write for bulletin and ask for specific 
recommendations on Fin-Fan for your cooling and condensing 
needs. 


Some of the 


many services on which 
FIN-FAN EXCHANGERS 


are being used 


Exhaust steam condensing 
Engine jacket water cooling 
Engine oil cooling 

Oil cooling for large gear 
boxes, speed reducers, etc. 
Gas compressor inter and 
after cooling 

Process gas cooling 

Solution cooling 

Quenching oil cooling 

Still reflux condensing 

Final overhead condensing 
and cooling 

Refrigeration system con- 
densing 

Gas treating and purification 
system condensing and cooling 


THE GRISCOM-RUSSELL CO. MASSILLON, OHIO 


GRISCOM-RUSSELL: PIONEERS IN HEAT TRANSFER APPARATUS 





———— 
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Field tested for 3 years 
in thousands of domestic 


FILTER A 


What this filter screen test proves: Shown are 100 
mesh screens from two full-scale tests run simul 
taneously. In each test 125 gallons of No. 2 fuel oil 
were circulated intermittently through a domestic 
fuel oil pump for test, containing 
lonad 17, was circulated through Filter A. The 
other test, using the same oil, without Ionad 17, 


28 days. One 


FILTER B 


Filter B. The filter 
screens are a dramatic proof of the anti-clogging 
action of lonad 17. 

These results have been duplicated in thousands 
of domestic fuel oil burners. Not a single case of 
failure due to a clogged screen was reported in the 
three years Ionad 17 has been used 


was circulated through two 


IONAD I7 
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Shell’s anti-clogging 
fuel oil additive 


IONAD I7 


The essential ingredient that prevents 


clogging of filter screens 


CLOGGING OF OIL BURNER and diesel 
filter screens, a major cause of equip- 
ment failure, now can be a thing of the 


past. lonad 17, an oil soluble concen- 


trate, when added to oil stocks, elimi- 
nates clogging of filter screens resulting 
from the agglomeration of tars and resin- 
forming compounds. 


How lonad 17 saves money 


lonad 17 is readily soluble in the various 
grades of domestic fuel and diesel oils. It 
reduces the incompatibility of fuel oil stocks, 
and minimizes further treatment. It has 
been found that in many refineries the cost 
of lonad 17 is more than offset by savings 
in treatment. 


The addition of Ilonad 17 to bulk stores 


SHELL CHEMICAL CORPORATION 


prevents the formation and build-up of 
deposits which form on tank bottoms. You 
save money in the reduced frequency of 
storage tank cleanings. 

All of these advantages are now available 
to refiners. Technical information on Ionad 
17 may be obtained from the nearest Shell 


Chemical office. aan r Ny 


Y 


CHEMICAL PARTNER OF INDUSTRY AND AGRICULTURE 


EASTERN DIVISION: 500 Fifth Avenve, New York 18 
WESTERN DIVISION: 100 Bush Street, San Francisco 6 


les Angeles - Houston - 


S. Louis + Chicago - Cleveland - Boston - Detroit - Newark 
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Another example of GRAVER skill 


> Graver welders at work on field erection of 
nickel-clad chemical tanks 


FIELD ERECTION 
_IN ALLOYS 








Field erection of special steels, stainless, 

alloys, clads and aluminum requires special 

techniques and specially trained crews. Graver Exterior view of two butt-weided, nickel-clad storage tanks 
Capacity: 2,100 bbls. each. Size: 25’ O.D. x 24° 

is one of the few fabricators who can offer the 
surety of successful, long-lasting construc 

tion of .alloy vessels and tanks. Graver s 
experience in this work is as old as the use 
of alloys. As an example, photographs are 
shown of a recent site-erection of two nickel- 
clad tanks for a large chemical company. 
This job is significant because it is a repeat 
order duplicating a previous pair of nickel-clad 


tanks of the same size for the same purchaser. 


GRAVER TANK & MFG. CO. NC. 
EAST CHICAGO, INDIANA 
NEW YORK + CHICAGO + PHILADELPHIA + WASHINGTON 
DETROIT « CINCINNATI « CATASAUQUA, PA 
HOUSTON «+ SAND SPRINGS, OKLA 


’ 


Two Grover nickel-clad tanks adjacent to those recently erected. 
Seme capacities and dimensions o8 new tanks above 
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NEW 36-PAGE 
EDITION OF 


PIPING 
POINTERS 


.--@ bigger, more helpful 
handbook for training 
maintenance workers 


You asked for '4 million copies of the last edition 
of Piping Pointers. You found it a big help in train- 
ing beginners and refreshing veterans in your pip- 
ing crews. The bigger and better edition is just out 
—changed in appearance but not in purpose. Crane 
again offers this booklet—to help keep your piping 
systems at peak efficiency. 

Piping Pointers talks facts... not theory. Thor- 
oughly covers the fundamentals of good, sound, 
everyday piping practices ... in easy-to-grasp, non- 
technical language. Its many “how-to-do-it” fea- 
tures are illustrated for easy understanding. 

Mistakes in piping installation and maintenance 
cost more today. Piping Pointers can help your 
men avoid them. Just ask your Crane Representa- 
tive for a copy. 


PARTIAL INDEX TO PIPING POINTERS 


HOW TO choose valves for every service. . . install 
valves ... read reducing fittings ... make up screwed 
joints ... assemble flanged joints... make up solder joints 

. install pressure regulators . . . use vent and drain 
valves...avoid steam trap trouble... save on pipe joints 
PIPING POINTERS 16-mm SOUND FILM and materials ... handle piping tools. 
Free Usage for Group Training ; 
A 30-minute motion ainuie tie dramatizes og plus THE CRANE VALVE SELECTION GUIDE 
the fundamental information in the Piping | which saves time and effort in selecting valves for com- 
Pointers Manual. Ideal for classroom or plant ‘- OR FEPIRG Sorveces. 
training groups. Available on request through 
your local Crane Branch. 


CRANE CO., General Offices 
836 S. Michigan Ave., Chicago §, Il. 
Branches and Wholesalers Serving All Industrial Areas 


VALVES FITTINGS PIPE PLUMBING + HEATING 


es . c 
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KENDALL REFINING CO. 
Bradford, Pa. 





JOUNSON OIL REFINING CO. 
Cleveland, Okla. 





MIDWEST REFINERIES, INC 


Alma, Michigan 
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NOW ON STREAM... 
THREE NEW UOP 
See 

PLATFORMING UNITS 


On stream in less than a year from the 
date the contracts were signed . . . the 
new Kendall, Johnson, and Midwest Plat- 
forming Units provide proof of Procon 
resources and skill. 


Even though defense requirements pre- 
sented definite problems, Procon was able 
to procure materials and equipment with- 
out serious delay .. . and having ample 
manpower and construction facilities 
available, quickly completed the jobs. 


Staffed and equipped to handle any proc- 
ess construction job, Procon offers a com- 
plete service to the petroleum refining 
and petro-chemical industries. If your 
plans call for new construction or expan- 
sion of existing facilities, discuss your 


requirements with Procon. 


LitUuUuUuil Az 


a 


PROCESS CONSTRUCTION 
75 EAST JACKSON BLVD., CHICAGO 4, ILLINOIS 
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it’s the 


Cis 


that 
count! 








Top results are insured through the uniform quality o avison synthetic fluid-type 
cracking catalysts. Years of experience and research make it possible for Dav 
control physical characteristics and maintain chemical purity of their catalysts. Y 
requirements can now be supplied in either microspheroidal (M-S*) or ground 
(DA-1*) form both available in various average particle sizes 

The Davison 'D" also stands for dependability. Likewise, you can depend on Davisor 
facilities for the development and production of catalysts for your specific processes 


Progress Through Chemistry 


THE DAVISON CHEMICAL CORPORATION 


Baltimore 3, Maryland 





PRODUCERS OF: CATALYSTS, INORGANIC ACIDS, PHOSPHATES, PHOSPHATE ROCK, SILICA GELS, SILICOFLUORIDES AND FERTILIZERS 
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tiC}> 
ALUMINUM 
oO. 


Rearm 
; oment needs Severely limit th 
Gcture of aluminum i teaie 


Published by Aluminum Company of America But we realize that 


Skelly Gil Company Saves 50% ala 


IN TUBE COSTS ON AIR COOLED EXCHANGERS 


heat exchanger tubes. 
me Purchase of refinery 
“ipment requires long 
ind Performance 
reason for 





Study of economic a 


That is the factors. 


this Message. 


At their Eunice No. 2 gasoline plant near 
Eunice, New Mexico, Skelly Oil Com- 
pany has installed a “Fin-Fan” air-cooled 
unit equipped with “aluminum tubes” 
and “aluminum fins” as a condenser for 
“sull Overhead Vapors.” The company’s 
engineers chose this type of condensing 
equipment because the atmosphere con- 
tained hydrogen sulfide and the vapors 
contained hydrogen sulfide and water in 
COrrosive quantities In addition there 
was a shortage ot suitable cooling water. 
Aluminum tubes and fins were preterred 
to steel or Admiralty tubes with copper 
fins because of their resistance to hyvdro- 
gen sulfide corrosion and lower invest 
ment cost. In this particular installation 
Fluor Fin-Fan designed equipment with 
Griscom-Russell K- finned aluminum 
tube sections was used The aluminum 
tubes are rolled into cast-iron headers 
and no cathodic protection has been nec 
essary. These units have been in service 
for over two years—show no sign of 
corrosion—should last 12 to 15 vears 


based on past experience with aluminum 


ALCLAD TUBES... WHAT THEY COST 


Foot for foot, metal for metal, Alclad Tubes cost 


a bargain in cooling water corrosion resistance less than any other tubes except bare aluminum. 20% 


less than ordinary steel. 47% less than Admiralty 


HOW THEY WORK brass. 83% less than stainless steel 


The thin zinc-aluminum alloy 
internal layer galvanically re- ALCOA OFFERS BOOKLET 


sists corrosion of the base This 24 page booklet will answer many 


aluminum alloy structure of of your questions about Alcoa Tubes. It 
the tube—acts like a “built- covers fabrication techniques, alloy selec- 
F tion, chemical and petroleum applica 
in” anode. Corrosion is con- 
tions. It describes tube cleaning, tohibi 
fined within the integral clad- tors, cathodic protection. It contains 
ding layer. Even when large \ complete information on fluid flow and 
y 
areas of the Alclad coating have been destr oved by elec- | heat transfer. There are tormulas, tables 
, and specifi ition data. Write for vour free 
copy today ALUMINUM (COMPANY OF 
AMERICA, 186438 Gulf Building, Pitts 
attack for more than 17 years burgh 19, Pennsylvania 


trolysis, the rest of the coating still protects the exposed 


alloy core. Alclad Tubes have withstood such corrosive 
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ENGINEERS SEEK 


Inco High-Temperature Service is 
ready to assist you on metal 
problems at high heat with all its 
knowledge of high-temperature 
metal performance. 


| | 

| : 
} | hn laboratories at Bayonne, N. J]., and 
] 

— Huntington, W. Va., creep tests mea 
sure the load-carrying ability of various alloys 


it temperatures up to 2100 | 


Other tests are constantly adding to the know! 
edge of how metals behave under varying de 
vrees of heat and corrosive conditions. These 
laboratory studies are extended by field work 
Investigation of metals serving in high-tem 
perature applications reveals why some metals 
stand up where others fail. Corrosion is often 


the most important cause of damage and 


tuilures 


In field work Inco Engineers make use of High 


Temperature Corrosion Test Racks, shown 





How INCO HIGH-TEMPERATURE 


THE ANSWER TO A PROBLEM 








ibove, to observe the effects of corrosive at- 
mospheres. These carry a selection of different 
alloys which are placed right in the existing 
equipment tO give a direct comparison ot 
the various materials under actual 


ul service 


conditions 


After removal, the samples of various alloys 
ire examined. The suitability of the alloys or 
the degree of damage is evaluated from the 
ippearance of scale, the depth of attack, and 
other data derived from metallographic studs 


ind mechanical testing 


In your high-temperature problems, whether 
in present activities or in new projects, Inco 
High-Temperature Engineers will be glad to 
work with you. Let them send you the High- 
Temperature Work Sheet... to aid you in ex- 
plaining your problem. Then see if Inco Engi- 


neers cannot help solve your difficulty 


4°). THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N.Y. 
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Girdler handles construction 
of largest U. S. plant 


TO 


ag _\ SULPHUR 


Bata 





EFORE this new Wyoming 
B plant of the Texas Gulf Sulphur 
Company went in operation, large 
volumes of “sour” natural gas 
released at the wells of the Worland 
Oil Field had to be burned and 
wasted as the gas contained about 
30% hydrogen sulphide, an evil 
smelling and poisonous gas. 

Then came plans to turn waste 
products to profits—by separating 
the hydrogen sulphide, converting 
it to sulphur and selling the 
purified gas. 


The prime contract for engineer 
ing and constructing these facilities, 
embracing a gas purification plant, 
sulphur recovery plant, water 
softening plant, sulphur storage and 
loading equipment, and buildings 
was handled by The Girdler Corp 

Thus Girdler’s wide experience 
in gas processing is once again pay- 
ing dividends—in the country’s 
largest plant of its type. Elemental 
sulphur, vital to the mobilization 
effort, is produced at the rate of 
300 tons a day. And the flexibility 


of the plant permits coordination 
of sulphur, gas, and oil production 
at the optimum over-all rate. 

If efficient gas processing is neces- 
Sary iN your Operations, put our 
experience to work for you, too 
The Girdler Corp., Gas Processes 
Division, Louisville 1, Kentucky 
Write for bulletin describing our 
ervices. The Girdler Corporation 
designs and builds plants for the 
production, purification or util 
tzation of chemical process gases 
the purification of liquid or 


gaseous hydrocarbons; the manu 
facture of organic compounds 


CORPORATION 


Gas Processes Division 





another leading refiner who desalts with PETRECO 











For the best in desalting pert 


PETROLEUM RECTIFYING COMPANY 


 PETR E<O 
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at Exchangers is designed t 


Gas or Liquid Cooling, Heating, Condensing, Vaporizing 
Trane Heat Exchangers Serve Every Process 


e Heat Excl 


T 





TRANE 


MANUFACTURING ENGINEERS 
OF HEATING, VENTILATING 
AIR CONDITIONING AND 
HEAT TRANSFER EQUIPMENT 























Trane Fin-and-Tube Surface ed Trane Brazed Aluminum Surface Trane Shell-and-Tube Surface 











They’re all needed to keep steel production up 


..-TO AID DEFENSE 


Every pound of unused iron and 
steel you have is needed to help steel 
mills and foundries 


keep production 


up to rising capacity 


Scrap inventories are alarmingly 
low. Mills that normally maintain in- 
ventories of several months, are now 
down to a day-to-day basis. Shut- 


downs are threatened. 


One way we can maintain desired 
level of both military and civilian pro- 
duction is for you to dig up and turn in 
your iron and steel scrap now. 

Get in touch with your local scrap 
dealer and write for the free booklet, 
‘Top Management: Your Program 
for Emergency Scrap Recovery” to 
Advertising Council, 25 W. 45th St., 
New York 19, N. ¥ 


NON-FERROUS SCRAP IS NEEDED, TOO! 


This advertisement is a contribution, in the national interest.by & 


PETROLEUM 
‘ J 
STROLEU! 
PROCESSING 
4 
ROC ESSING 


ifa 


AO DENSE 
5, MORE SCRAP 
\ TODAY... 
MORE STELL 
TOMORROW 
a .. 


| 








Refinery’s Owm crew cleans 


heat exchangers in place 


No outside help needed to do this job. This refinery saves money, time, tubes 


by cleaning and descaling heat exchangers the simple Oakite way. 


Here's how: First circulate a solution of recommended Oakite cleaner 


through oil side to remove carbon, wax, oil deposits. Then circulate Oakite 


Compound No. 32 through water side to remove scale and rust. Method 


quickly restores unit to peak heat transfer efficiency. No expensive disman- 


tling. No tedious steam lancing 
Your Oakite Petroleum Service Representative will gladly help you set up 
your own heat exchanger cleaning system. Call him today. Or write Oakite 


Products, Inc., 50D Thames St., New York 6, N. Y. for free booklet. 


FREE B DKLET £7629 gives full 


details on cleaning heat exchangers, 
cleaning towers; reconditioning 
drums; cleaning tank cars; recon 
ditioning salvage parts. Get your 
copy today! 
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ston centrifugal compressors, each capable of handling 
ht. one of the three W orthingto 


1 chilling 


How Socony-Vacuum Gives Wax 
the Cold Shoulder 


} sore reug ul Wa\-bearing Important instal 
refinery, Socony-Vacuum and its pro« ture is pumped 





For the new addition to its 


one are most likely 
ess engineers and const 


Badger & Sons Co 
chilling equipment in 


complete line 


Here's how this modern plan 


thington refrige 
thington offers 
! } " 
etroleum. cher 
awa t) Ts 
applieaty 
charge fas compl 


the 380-ton refrigeration lo 


-ure condense! 

by its solvent dewaxing proce thington cent igal compressor \ ers 
Plant propane ternale ! e drive #12 pr orthingtor lake advantag 
densed and \ por take steam trom W oorthingtor ! 
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THE ONLY COMPLETE LINE...ALWAYS THE CORRECT RECOMMENDATION 
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SALUTE TO 
THE PETROLEUM INDUSTRY 
ON OIL PROGRESS WEEK 


Just 
mighty 
our modern civilization 


is Spindletop roared in with a 
gusher 50 years ago, so has 
powered by 
petroleum products thead 
More and better petroleum prod 
ucts have paved the way to progress 
In transportation, in farm 
conveniences. And to 
volutionary products as 
synthetic 


surged 


in industry 
r in home 
day Ste h rm 
detergents 
rubber play 
vervday life 
naterials supplied by an 
UTOSSIVE petrol um industry 
Du Pont of its contribu 
tions to oil progress, too 
plosir 


plastics and 
in nnportant role in our 

thanks to the 
tlert 


basic 


pro 


Is proud 
with ev 
ind Phar 
of its 
veloping ad 


fuel 


es, paints, neoprene 
products ind proud 
work with refiners in ce 


ditives that make for 


pertormance 


superior 








Du Pont “‘Zerone” and | 
‘‘Zerex’’ Formulated to Meet | 
Varying Customer Needs 


Climate altitude, driving conditions 
and mechanical design of the car all 
type of anti 
needs for efficient 
cooling svstem operation That’s why 
Du Pont makes two distinetly differ 
ent types of anti-freeze Zerone” and 
Zerex.” Both are well known to mil 
lions of motorists the country 

Zerone” is made to meet the require 
ments of 4 out of 5 motorists tor com 
plete Winter protection It 
chemical tvpe rust inhibitor to protect 


have a bearing on the 


freeze a motorist 


ove! 


contams a 


the radiator from corrosion 
Ze rex 
extraordinary conditions as high open 
ing thermostats, high altitudes, heavy 
duty driving and temperatures colder 
I below zero. Its chemical 

rust inhibitor helps to keep the entire 


is specially made for such 


than 30°F 


ADVERTISEMENT —Prepared for the Petroleum Chemicals Division of E. 1. du Pont de Nemours & Company (Inc.) 


One of a Series of Interest to the Petroleum Industry 


Broad Petroleum Additives Program 
Aims at Providing 
Maximum Assistance for Refiners 


How can Du Pont’s extensive chemical research and manufacturing experi- 
ence be of greatest help to the refinery industry? 

The answer to that question, posed more than a quarter century ago, ulti- 

mately led to Du Pont’s development of a complete line of gasoline additives 

tetraethyl lead compounds, dyes, antioxidants and Metal Deactivator 

In addition, Du Pont set up a broad service program to help refiners and 

marketers obtain maximum uniformity, economy and efficiency in the use of 


these additives 


THE JACKSON LABORATORY 





located neor the Du Pont Chambers Works TEL manufactur 


ing area, was the scene of many early developments in TEL and other petroleum additives. 


Du Pont’s close cooperation with the 
petroleum industry started on additive 
problems back in the early 20's with 
the deve lopme nt of tetraethyl lead. The 
safe commercial manufacture of this 
important antiknock compound was 
first accomplished by Du Pont scien 
tists and, until recently, Du Pont was 
the sole manufacturer of this product 

At about the same 
became an important factor in gasoline 
marketing. This was brought about in 
part by the Surgeon-General’s recom 


time, dves also 


cooling system clean and free from rust 
ind corrosion 

In addition, Du Pont has prepared a 
cooling system manual to help service 
station operators build additional busi 
ness with a complete cooling system 


It deals with many common 


service 
cooling system problems and gives 
complete instructions for both summer 
and winter conditioning. The manual 
is available through wholesale distrib 
‘Zerone” Zerex.” 


utors of and 


gasoline containing 


that 
identified by distinctive 


mendations 
TEL must be 
coloring 
Since Du Pont had been developing 
dyes as early as 1915, when World 
War I cut off the German supply, the 
Company again able to make a 
substantial contribution to the pe trole 
um industry. For Du Pont had already 
poured millions of dollars and years of 
research into the task of perfecting uni 
form, economical dyes for many uses 
Du Pont manufactures and 


Was 


Poday 


sells gasoline dves conforming to the 


rigid standards that have been estab 
lishe d through many vears of researc h 
ind experience 
But Du Pont’s interest in gasoline ad 
did not stop with TEL and 
lye S alone The problem ot keeping 
cracked gasolines gum-free during long 
periods of storage brought about the 
development of Du Pont Gasoline Anti 
oxidants. Sulfuric both costly and 
contributing to treating losses, had pre 
used for this 
however 


ditives 


iu id 


he enh 
antioxidants 


\ iousls 


With 


purpose 


due to 


OVER 





PETROLEUM CHEMICALS DIVISION 


NEWS 


Additives Program | PIONEER IN GASOLINE ADDITIVES RESEARCH 


their eftectiy 
Frepenic Baxter Downsinc is assist 
int director of the Jackson Laboratory 
He is one of the many Du Pont men 
vho worked on the earh develoy 
{ gasoline additives. Tod he directs 


ment 
(Matty 
the research Croup Wwe rking on tetra 
ethyl lead, and other groups engag 
of the onl in research work on neoprene 
I fen teers hie ind general organic Chemicals 
ved in stockpiling 
Before joining the Du Pont Compan 
nd desired in LYIT. he was a chemist with the 
refining. Du Pon Aluminum Company of An 
tor to its. tix the Champion Fibre ¢ ! 
soem Bittle mood ton, North Carolina 
Mr. Downing gradu 
nell University in L916 with 


veceten 


chemistry. He is a member 
‘ of ce cietv of Automotive Engineers, as well 
veetened is is the American Chemical Society, the 
highly acti American Assn. tor the Advancement 


n of the unsatu t Science and the Franklin Institute 
| 


end pro 


Reprints of Du Pont Paper | maaan nnd ha Saved aappeanlas By 


chemical an 
on “Antiknock Antagonists” 
ns Anata LITERATURE AVAILABLE 


ints of a paper “Antiknock Antago The following is a partial listing of 
nists.” which appeared in the March many Du Pont bulletins, reports, tech 
1951 issue of Industrial and Engineer nical papers. booklets and other aids 
ing Chemistr ire available through available to mu. Address requests t 
Petroleum Chemicals Division district your nearest Du Pont Petroleum Chem 
offices. The paper was prepared by H icals Division District Office 
ivingston of the Du Pont Jackson Antiknock Antagonists—byv H. kK. Liv 
iborato ingston, Jackson Laboraton 
In the paper it is st ited that the anti Possible Mechanisms By Which Con 
knock efficiency of tetr ethyl lead and bustion ¢ hamber Dey ts Accumu 
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Ethylene unit at the Jefferson Chem 
ical Co. plant at Port Neches, Texas 
It uses refinery gases from the near 
by plant of The Texas Co. at Port 
Arthur, and reportedly has a capacity 
of 175,000 Ibs. of ethylene per day 


ene Petrochemicals 


Today and Tomorrow: Optimism and Caution 


By W. E. KUHN, and J. W. HUTCHESON iim of this paper is to look ahead, to in 


The Texas Co., New York a : —. may be expected from this vital 
industry as it moves rapidly toward ma 
ng the next decade. There is no doubt 
produce new wonders which will con 
the format of American life from 
on of the copyright owner. It was presented at the food we eat and the 
the annual meeting of the National Petroleum 1es The petrochemical -volution 
Atlantic City, N. J., before a joint meet has t the outlines of it ignificance 

Dep ul Manufacture and the 1 ling discernible 
and Tests, Sept. 13 etro-chen nay well be the most import 


url dur 
This paper is copyright by The Texas Co 
New York City, and is published here by permis 
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slacken for another 
By 1962 the industry 
assume its permanent positi the 
expanding field of synthet hemicals 

Another valuable measure of the 
magnitude of this industry is th 
growth in the number of petrochen 
cal plants. The accompanying maps 
Figs. 1, 2 and 3, help indicate th 
expansion that has taken place in the 
last 20 years 

The total petrochemical plants of 
the United States a decade hencs 
should represent an investment of 
four fold today’s investment and 
likewise a four-fold increase in ar 
nual production capacity 

Let us now narrow our considera 
tions and examine a trend taking 
place inside the broad framework wi 
have just outlined. In 1945 approxi 
mately 50°7 of the 8,800 million 
pounds of aliphatic chemicals manu- 
factured were petrochemicals 3y 
1950 the figure had jumped to 
for the 13,400 million pounds of 
thetic aliphatics the present tin 
approximately 25 of all the chem 
cals being made in this country ar 
petrochemicals y 1962 the figure 
should be close d 

Within the 
the manufac 
chemicals 
ndustry in 
a part of the p 
Why are the ethy 
cals playing suc 

Several al 


to exan 


ethylen: 


tabl 


assuming the continuanc: 
terprise based on vigorous 
tion between energetic and far-seeing 


companies and individuals. The pos 
sible effect of another World War 
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TABLE 1—Chemicals Derived from Ethylene 


Vrimary Products 
secondar Derivatives of Primary Products) 
Tertiary Derivatives of secondary Products 
Derivatives of Tertiary Products 
(ther Derivatives 
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Primary Products TABLE 1—Chemicals Derived from Ethylene (Continued) 


secondary Derivatives of Primary Products) 
Tertiary Derivatives of secondary Products) 
Derivatives of Tertiary Products 
(ther Derivatives 
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Table 2—Ethylene Glycol Table 3—End-Use Distribution of Ethylene Glycol—1950 
Production Product 


Million Pounds Per Cent 
Million Pounds 7 
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licted only by a crit t ! roducts an 


end use f its pro ? ‘ in foodstuffs 


msideratio are mall and ermanent type 
to the probable insig icant in terms of ; ultimately upply som 
ial chemicals mac where around 55 of the total anti 
starting material for ethylene oxide are shown 


f these commodities T essent 


eze market One is always in ¢& 
ducts, is derived low and an estimate 


; f ious position endeavoring t 
pyrolytic crack pounds of end product produced lool 1 years into the future. How 


gorse nee " ur mmercial operation per pound of ever, With the full realization that 
fr ethylene may ethylene oxide used 
refinery 


ion must be based on _ suct 


: } , 
CHEMICALS FROM ETHYLENE OXIDE guesses, which we politely call “in 
Lbs. of lligent estimates”, an examinatior 
Chemical )\ mac ai fact rhe 
from 1 Lb A 
of Ethyl I st é nd truck census 
( hemical ene Cnxide Wi ‘ I n tel 13.500,000 to 


paration 


ncereass 


re all aware 
ybable that 


Ethylene Glycol , 


the above roup, ethyl 


secondary Uses of Ethylene Glycol 
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Table 4—Projected Ethylene Glycol Demands—1962 


Product Million Pounds Ver Cent 





Table 5—Production and Consumption of Nitrile Rubber 


Production (oosumption clong tons 
long tons Dome Export 





Table 6—Projected Demand for Ethylene-Based Synthetic Fibers—1962 
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thereafter will show a healthy growth 
The problems relating to this first 
commercialization are many and in 
clude not only a choice of the meth 
od to be used for acetylene produ 
tion, but also the development and or 
selection of the separation, purifica 
tion, and concentration techniques and 
the elimination of polymerization and 
adverse chemical reactions of acetyl! 
ene at each stage of its production 
Happel and Marsel have outlined 
the situation well 

It is believed probable that ethyl 
ene oxide will continue to be used 
for acrylonitrile production but after 
five years any increased demands for 
acrylonitrile may well be met by the 
use of acetylene as the raw material 
It is estimated that approximately, 
192 million pounds of the estimated 
requirements of 383 million pounds 
of acrylonitrile in 1962 will com 
from ethylene oxide—a seven-fold in 
rease over today’s production 


Ethanolamines 


Although the mono-, di-, and tri 
ethanolamines were introduced in the 
late 1920's, the demand has not been 
great until recent years. Today the 
demands far exceed the avails. One 
of the first major uses of the ethan 
olamines was in gas scrubbing, i. 
hydrogen manufacture, carbon diox- 
ide manufacture, and hydrogen sul- 
fide removal and recovery. Today 
accounts for 17 to 20°) of 
the available supply of ethanolamines 
Other major uses have been in textile 
specialties 


this use 


emulsion cleaners and 
solubilizing 2,4-D and 
in agricultural sprays. The 
listribution for the 


polishes, for 
end-use 
present produc 
tion of about 33 million pounds of 
mono-, di- and triethanolamines has 
been estimated as given in Table 7 

The ethanolamines and ethylene ox 
ide itself are most promising as raw 
materials for detergents and a sub 


stantial growth of these detergents 





925 «61900 «61838 «61860 «645 











Consumption of soap and syn 
thetic detergents 


can be expected. The total soap in- 
dustry is a large one and the en- 
trance of synthetics into it is demon 
strated in Fig. 6 


The growth of the soap industry 
in recent years somewhat parallels 
the increase in population, indicating 
that we probably are nearly as clean 
as we will be, and if one can assum 
a similar growth trend based on the 
U. S. Census prediction, one can then 
estimate a trend for the future of 
soap and synthetics. Such an estimate 
indicates the total soap market in 
1962 will reach 3,800,000,000 pounds 
or an increase of about 6°; over the 
1950 consumption 


In 1950 the total synthetics surface- 
active agents amounted to 664 mil- 
lion pounds of active ingredients and 
f this 60 million pounds were ethyl- 
neé xide and ethanolamine 
products. The expansion of the ethyl- 
ene oxide and ethanolamine 
detergents has, however, been ham- 


based 


based 





Table 7—End-Use Distribution of Ethanolamines—1950 


TRA DEA 
million Ibs 





8—Projected Ethylene Oxide Demand—1962 


( ommodity donide 


1950 1962 
Ethylene Ethylene 
Commodity tonic 


Production Equivalent Production Equivalent Per Cent 


million Ibs.) 


(million tbs.) Increase 





pred by limitations in the supply ot 
these materials 

A projection of the ethanolamin 
market, with the realization that the 
detergent field and probably the us¢ 
of these materials in gas scrubbing 
will be responsible for the major in- 
creases, indicates a 1962 demand for 
90 to 95 million pounds. This, ir 
turn, means a corresponding increas¢ 
in ethylene oxide requirements for 
ethanolamine production from the 
present consumption of 27.25 millior 
pounds to 75 million pounds in 1962 

A similar increase in ethylene oxide 
for the ethylene oxide based deter 
gents may also be expected 


Other Uses 

Other outlets for ethylene oxide in 
clude glycol ethers and polyglycols 
These have been estimated to have 
consumed about 54 million pounds of 
ethylene oxide in 1950 In the 
past this commodity has shown only 
a nominal growth and will probably 
show a similar growth in the next 
decade 3Zased on a review of their 
end uses, an estimated 70 million 
pounds of ethylene oxide will be re 
quired in 1962 for glycol ethers anc 
polyglycols 


Summary, Ethylene Oxide Derivatives 


The demand for ethylene oxide as 
of today can be compiled and the 
estimated demand for ethylene oxide 
at the end of the next decade can b 
made on the 
the end uses of the important com 
modities. It is summarized in Table 
8 


ETHYL ALCOHOL 


Ethyl alcohol is one of the ten top 
volume organic chemicals and, along 
with ethylene oxide, it is one of the 
largest chemicals utilizing 
ethylene as a raw Ethy! 
alcohol is used as a solvent and as 


basis of projections of 


volume 


material 


antifreeze, and also as a chemica 
raw material to such an extent that 
a host of other chemicals are af 
fected by its price and availability 

Ethyl alcohol producing 
are based on the raw materials fron 
which the alcohol is made. They fa 
into four categories 


processes 


(a) cellulosic mater including 


waste sulfite liquors 
ib) starchy 


grain 


such as igar be 
(d) hydrocarbon 
Until the recent 

and molasses were the primary 

material sources A 


price of these 


lability and 
products—as well 

the ease of their conversion to alc 
hol in relatively simple equipment 

Were responsible for their selection 
During the war, however, raw mat« 
rials of all kinds were hard to ot 
tain, yet the need for expanded ethy 
alcohol facilities was urgent. It was 
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this period that synthetic 
ethylens i 
This method of manufa 
growing ever since 
percentage 
various 
period 1945-1950 
najor portion of synthetic al- 
duced by absorbing ethyl- 
furic acid to give a mix 
sulfates, which in turn 
i to crude ethyl 
ilfuric acid. The alcohol 
by distillation and the 
ntrated tor 


petus 


sources is 


alcohol 


reuse 
process has been 
irect catalyti 
thylene to ethyl 


uurce of 


alcoho 
ohol 
gases, which fur 


ethyl ak 
arbon 
cussion of the 
production 
apacity of synth 
Carthage Hy 
at Brownsvill Texas. In 
ethyl alcohol and other 
xygenate ducts will become by 


yroducts in the reacti f 


uch as the 


synthesis 
monoxide and hydrogen 
oxidation of methane 
gas) for the formation of 

synthetic fuels. It has been estimated 
that 5-10 million gallons of ethyl 
alcohol will be availablk this 
into full operation in 


as (carbon 
from the } 


when 
lant comes 
near future 
this 5-10 

alcohol is 


gallons 
insufficient to 
concern to the over-all 

i hol picture, particularly 

now, when demands are high. It must 
1 out, however, that th 
produced in syn 
by-product 


million 


thyl 
thetic fuel plants is a 
naterial. Its production is independ 
nt of present or future alcohol de 
and When dispcsal becomes diffi 
It, such a condition is often con 
to price instability For a 
there were plans to construct 
than one synthetic fuel plant 
f this type. The effects of an addi 
20-30 million gallons of ethyl 
this process on the pre 
thods is difficult 
This is tru 


f any 


nore 


tional 
alcohol from 
nt producing m 

forecast accurately 


ven though little expansion 


production of 


fermentatior 


i 
s anticipated in th 
thyl alcohol by t 


h 
rroces¢ 

duction if 
and the 
syntheti« 


Annual pr 
thy! alechol 
lied by the product'(* 

shown in Fig. 7 and in Table 10 

will be noted that a peak was 
1945 when 350 million gal- 
produced. This high pro- 
level required to help 
demands for butadiene 
program In 
1945, an additional 250 
gallons of industrial 
1e distilling 
imports The pr 


industrial 


portion sup- 


reached in 
ons* were 
juction 
neet 
synthetic 
veak year of 
nillion 
supplied by tt 


was 


rubber 


alcoho! 


were indus 


try and through 
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Fig. 7 -Production of ethyl a 


duction of industrial alcohol dropped 
rapidly in the post-war years to 130 
million gallons in 1947. Requirements 
are again on the rise 

The steady increase in the produc 
tion of synthetic ethyl alcohol since 
1935 is also evident from Fig. 7, and 
100 million gallons wer 
this manner. The cor 
sumption of ethylene in the produ 
tion of ethyl alcohol is estimated at 
195 million pounds in 1950 compared 
with 155 million pounds in 1940 an 
about 45 million pounds in 1935 
8 shows graphically this rapid 
crease in ethylene consumption 

The consumption of ethyl 


in 1950 over 
obtained in 


alcohe 


yhol, total and synthetic 


formulations shows wide 
general, 


n antifreeze 
yearly fluctuations, but in 
some 30 million gallons have been re- 
quired each year until recently. Fluc- 
tuation in consumption are due pri- 
marily to variation in winter weather 
conditions. Alcohol probably finds its 
greatest antifreeze market in 
where winters are not 
enough to influence the 
torist toward the use of the “perma 
materials. The price dif- 
between the alcohol and 
antifreezes is such that 
alcohol consumption is 
and may be expected 
alcoho] requirement 


loca- 
tions severe 
average mo- 
nent-type 
ferential 
glyco'.based 
this level of 

ybably 

continue. The 


stable 





Table 9—Raw Materials Used in Ethyl Alcohol Manufacture 


Raw — 
Material 
Molasses 29.2 
Grair 43 
I ene 17.2 
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Other 


1945 1946 


18 


Year - — 
1947 1948 1949 





Table 10—Ethyl Alcohol Production Total and Synthetic, and Annual 
Ethylene Requirements 
Ethyl Alcohol Production 


(million gals.) 


Ethyl! Sulfate 


Ethylene 
Requirements 
(million Ibs.) 


45 


synthetic 
Other Total 
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uses 


in value 
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these 
future 
ohol is 


met 


by 


ithe 


depending 


produc ts 


production 


as a 
nearly 


second 
solvent 


all 


r methyl 
ym the de 
for other 
costs 

only to 
and thus 
industries 


al manufacture 


} 


annual consumption of ethyl al- 
cohol in this s shown Fig. 9 
There has striking increase 
in consumption trends except during 
the war years. Over 45 million gal- 
lons were consumed in 1949, and this 
represents a sizable market 


The 
use in 


been no 





Ethyl 
ing 
acetaldehyde, 
acid, ethyl ne 
ethyl chloride 
largest volume 
ethyl alcohol and 
quired about 70* 
of alcohol 


alcohol is employed in mak 
hundreds of chemi including 
ethyl acetates acetic 
dibromide, ethers, and 

Acetaldehyde the 

chemical on 
re- 


ais 


18 
based 
its manufacture 
of the 100 million 
used in chemical 
production in 1948. Typical examples 
that can be cited include production 
of synthetic butanol and 2-ethyl-hex 
anol from ethylene through 
dehyde. The total consumption of 
ethyl alcohol for che and the 
amount in acetaldehyde manu- 
facture shown in Fig. 10. Using 
the customary growth curves, it will 
be noted that the increased consump 
tion of ethyl yhol is due almost 
entirely to the increase in acetalde 
hyde manufacture 


gallons 


acetal! 


micals 
used 


1S 


al 
alc 


Production of 
direct 
carbons 


by the 
hydro- 
threat to 
ethyl 
has been 
alcohol might 
the hydrogena- 
Hydrogen, how 
ade natural 
expensive to make 
this possibi immediate concern 
However, the possible alternate meth 
od of manufacture acetaldehyde 
must be considered in the future 


acetaldehyde 
oxidation of petroleum 
poses a distinct 
this sizable portion of the 
cohol market In fact, it 
proposed that ethyl 
eventually be made by 
tion of acetaldehyde 

ever, 


al 


even when m 
still too 


lity of 


from 


gas, 18 


the 
rubber 


sutadiene is one of 
tors in the synthetic 
During the w 
either ethyl 
or petroleum naphtha. After 
essentially all of the initial sources 
fell by the w ide except butan: 
and butylene Alcohol butadiene has 
not been favored because of the hig! 
cost of the alcohol-derived product 
ohol 
on the 


key tac 
program 
made fron 
butylen 
the 


ar t was 


alcohol, butane 


wal 


ethyl ale 
entirely 


various 


Demands for 
solvent depend 
tivity of. the industries in 
which the product Increased 
demands for chemicals brought about 
by the present emergency have again 
increased the volume of ethyl alcohol 
required. The paint and coating in 
dustries are disturbed over the pres- 
ent shortage of alcohol. Demands for 
ether and alcohol as solvents for ex- 
plosives have increased substantially 
in recent months. These increased ac- 
tivities will tend to reflect the 
increase noted during the period 
1941-1946 in Fig. 9. It is impossible to 
estimate how long these emergency 
demands will continue, but require- 
ments for ethyl alcohol as a solvent 
will increase substantially in the next 
few probably reaching a peak 
similar to that observed in 1942. With- 
out anticipating peak consumption 
the gradual growth curve in the use 
of ethyl alcohol for solvent purposes 
has been extended to 1962. An es- 
timated consumption at least 71 
million gallons annually is predicted 


as a 


ac- 


is used 


sami 


f 
ol 


years 


f 
of 


Ethyl! alcohol may also be expected 
to continue its role as a raw material 
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in chemical manufacture. It has been rresent possibility. In spite of the in- 
pointed out that the possibility of creased cost in ethylene over the past 
making acetaldehyde, the largest vol- few years, it appears that it is the 
ume chemical now be‘ng derived from raw material of choice in the ex 
ethyl alcohol, by other methods may pansion of ethyl alcohol facilities. Al 
tend to lessen the requirements fot though producers have released very 
ethyl alcohol. Should this change take little information on the cost of mak- 
place, it is probable that other chem- ing ethyl alcohol from ethylene, it is 
icals now in experimental stages will known that in pre-inflation days, ap- 
require this versatile chemical. Thus preciable quantities moved at about 
no great loss in volume will be felt 20 cents per gallon. Ethyl alcohol 
The extension to the growth trend has ranged in price from a low of 
f total consumption of ethyl alcohol $0.20 to a high of $1.145 per gallon 
for chemical manufacture in Fig. 10 In spite of the apparent demand 
allows for some cut-back in ethyl for ethyl alcohol and the price at 
alcohol as a raw material for acetal- which it may be produced from ethyl- 
dehyde and indicates that about 170 ene, present and potential producers 
million gallons will be required by are reluctant to comment on expan 
1962. If, on the other hand, the bulk sion or construction of facilities 
of the acetaldehyde manufactured An extension of the growth curve 
were to continue to employ ethyl al- on the production of synthetic alcoho! 
cohol as a raw material, this valu in Fig. 7 indicates that, by 1962, at 
would be low least 230 million gallons will be pr 
The reactivation of the synthetic duced by this process 
rubber plants has already been mer To produce 230 million gallons 
tioned. An estimate has been made synthetic ethyl alcohol by the present 
that these plants will require ethyl esterification and hydrolysis proces 
alcohol at the rate of about 180 mil- would require about 1,110 mill 
lion gallons annually by the end of pounds of ethylene 
1951, in spite of the fact that the 


(This article will be concluded im 
alcohol-based butadiene is not th 


the November issue of PETROLEUM 
PROCESSING — Ed.) 


most economical method of manufac 


ture. The future of alcohol-based bu- 
tadiens lepends on two factors (a) References 
emergency conditions in which pric : , 
is no objection or (b) the production 
of low cost ethyl alcohol 

With an increased reliance bein 
placed upon synthetic rubber, and in 
view of existing plants which can 
utilize ethyl alcohol for producing bi 
tadiene, it can be expected that the 
consumption of ethyl alcohol for this 
purpose may continue even after the Meet the Authors 
national emergency. It is, therefor 
estimated that the demands for ethyl 





Dr. Wayne E 

Kuhn, a native 
alcohol for synthetic rubber will con- iiacnaaie 
attended school 
in Oregon, grad- 
uating from 
Reed College, in 
Portland, in 
1925. He secured 
his Ph.D. degree 
from Cornell 
University in 
1929. He entered 


tinue at the present predicted rate 
of 180 million gallons annually for 
several years. Whether this demand 
will be in effect in 1962 is difficult 
to predict, but it is probable that 
at least a portion of the requirements 
will exist. It is predicted that about 
150 million gallons will go to buta- 
diene manufacture in 1962 
In summary, the following esti- 
mates have been made for ethyl al 
: : the service 
cohol demands by 1962 The Texas Co 
PROJECTED DEMANDS FOR as chemist at 
ETHVE ALC OHOL—1962 


Perms Was 
Wayne E. Kuhn eee John H. Hutcheson 
Million Gallons ” 


transferred to 
a4 ( Arthur and, in 1933, was made assistant chief chemist there 
In 1937 he returned to New York as Assistant to Director of Research 
became successively Assistant Director of Research, Assistant Man 
431 ager of the Technical and Research Division and, in 1938, Manager of that 
,T . ivision, which position he holds today. In 1950 he was awarded the Honor 
rhe source of ethyl alcohol for fu- - f - B 2 
X Scroll of the New York Chapter of the American Institute of Chemists 
ture demands is complicated by eco- . 
in recognition of his work along various lines in advancing the chemical 
fession 


nomics, politics, and memories o 
past performances. The fluctuations 
in price of carbohydrate raw materi- John W. Hutcheson is a research chemist in the Beacon, N. Y. labora 
als, some of which are imported, work tories of The Texas Co. A native of Missouri, he sect his AB from 
a constant hardship upon alcohol pro- Central College, Fayette, Mo., and his ‘gree from Oklahoma 
ducers using these materials. Go A & M, Stillwater, Okla., in 1941 af : ined The Texas 
ernment subsidy for the production Co. research staff at Beacon 


pro 


of alcohol from grain is an ever- 
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Tank blending of butane is thought to have caused this tank 


Five Fire Protection Lessons 
Proved by Tank Farm Blaze 


tank. It contained 17 ft. of 41° API 
: . blending stock (267 ". initi 3P) 
Studies made by Union Oil Co. engineers of the causes and results : + ees . ; 4 ae _ 
- 3 »bIS wit! > iT ot fate 

of a recent tank farm fire brought out or proved a number of im- 


bottoms 
portant factors connected with plant fire protection practices 





Butane was beng blended into this 
on’ blenc julane and gasoline in tanks Ise a closec stock by introducing it through a 3 
Don't blend but ig l tank I l | tock by trod I I 3 
circulating system nch water-draw line into the bottom 
‘ ; . if the tank. A small amount of bu 

Use all-steel construction for new or replacement pipe mani- ‘ 
tane had been charged into the tank 

folds in tank blocks. when the explosion occurred, result 
Back-weld all threaded steel connections to prevent their ing in the worst fire experienced in 

I 

pulling free if exposed to severe thermal expansion. Union O 





s refinery history of over 
. 0 ears This ietho of raising 
4 Calculate the risks in using jack-knife type swing joints of dong, he metnad bl ; “ee 
vap pressure of asolin lending 

for earthquake protection. The packing may burn out. 


stocks (by adding utane liquid to 
5 Maintain API tanks properly, so that when overpressured the 


they'll fail as designed—at their roof-shell 
failure of shell or bottom 


stock in a tank) has been com 
seams without mon in industry for many years with 
ut Known fire history 

Some of these are standard practice with Union; but the fire pointed ics ries ae - os —_ 
up their importance. These five lessons and other facts concern- — Tike ce ae the bast 
ing the fire are brought out in the following article, based on infor- 

mation obtained from James E. Hill, Union’s Training & Safety 

Supervisor. Mr. Hill’s department serves in an advisory capacity 
to management on fire 


stock in the tan normally was suf 
fiicently ligh o prod an initial 
atmosphere ovet ol o rich to 
protection engineering ignite by static sparks, or the butane 
quickly enriched the vapor above the 
oil so that it did not ignite In the 
By FRANK BREESE their roofs because of protection by that ‘the combination of a heavier 
West Coast Editor ooling streams; one of these suf- stock and lower initial butane feed 





ed only minor damage although aed 
7 


se t rate was such that when the spark 
yartiall urrounde r t s 
I y sur inded by fire It wa recurred in a fringe 


720 * zone of proper 
tank farm at the Wilmington also protected by water All con- _—s 


flammable mixture, a relatively smal 
tained motor gasoline r 


QO N JULY 12 fire broke out in the 
‘alif 


refinery of Union Oil Co. of blending j loded. Al 

e . P ’ % accumulatio of apor explodec t 
California Before the last flames stocks for such fuel . ge “ } a ie th 
or though of light intensity he 
were extinguished more than iO t , 


hours later, product and equipment 


explo 


° sio was sufficient to tear off the 
How the Fire Started Se ee ; 


OF roof 
oss had reached $1,685,000 


ka dha deat Gama “aie 00 While Blending Butane 


)00-bbl 


LESSON I— 
tanks out 2 p.m., Thursday, July 12 Union Oil has discontinued the 
l f Tank 100 was blown off practice of blending butane in tanks. 
of an explosio The company is now blending in a 


PETROLEUM PROCESSING, October, 1951 








A Explosion occurred in this tank, Shock of impact broke additional 
No. 100, while butane was being fitting in same line in adjacent 
blended with gasoline tank block, starting second fire 


TANK 101 


TANK 100 


Roof was blown off, fell on pipe 
manifold, broke cast iron 
fittings, started ground fire 


Tatars 








D Heat of second fire caused move 
ment of pipe, which broke brick 
and earth seal in pipeway through 
dike, spreading fire to third orea 


TANK 280 E TANK 279 








. the chronological progress of which is shown in this perspective sketch 


closed circulating system and return- Impact Breaks Fittings 
ing the mixture to the tank. All 
storage operations dealing with oils In Adjacent Tank Block 
of an intermediate boiling range are 
being studied to establish new safety Shock of the impact when the 
precautions for them. Such oils in roof of tank No. 100 fell is believed 
storage tanks may have sufficient to have broken a cast iron fitting in 
vapor within the flammable range di- a continuation of the same pipe in an 
rectly over the oi] surface to be ig- adjacent tank block, releasing gaso- 
nitable by static charges. line at that point. The seal in the 
pipeway through the dike separating 
the two tank blocks was not broken 
Tank Roof Falls, Breaks The gasoline flowing from the broken 
: HTH fitting in the adjacent block ignited 
Cast Iron Pipe Fittings and the resulting fire broke other 
After tank No. 100 exploded, the fittings and released gasoline from 
roof fell onto a manifold in an ad- another tank (No. 101) in the ad- 
jacent pipe trench and broke cast iron jacent block within 10 to 20 minutes 
fittings which released oil from the after the first fire 
bottom of this tank and immediately The second fire caused warping 
produced a great ground fire around and movement of pipe; which brok« 
this and a companion tank (No. 99) brick and tightly compacted earth 
within the same diked enclosure. If seals in a pipeway through dikes 
the roof had fallen on any of the between a second and third tank 
ther three sides of the tank, no block. Then the fire spread to the 
eround fires would have occurred, and third area, containing two gasoline 
is likely the tank fire could have and one “diesol” tank, and they were 
n extinguished with foam. Th involved about 40 minutes after the 
magnitude of the general fire was first fire started 
ed by failure of the cast iron fit- The steel piping (1943 construc- 
rs in the pipeway, resulting initial- tion) in the third tank block with- 
from the impact of the roof and stood severe fire exposure without 
later bv fire exp ysure failure, although lines warped severe 


LESSON 2— ly Where steel flanges and couplings 


f an earlier period were not back 


The company believes the fire jusii- ; 
« we'ded, the outside members expanded 


ties its policy, existent for at least 
10 years, of using all-steel construc- 
tion for replacements or for new 
pipe manifolds in tank blocks. Re- 
commendation of wholesale replace- 
ment of older cast iron equipment in 
all tank blocks is regarded as eco- 
nomically impossible, and overall fire 
history dows not justify it, the com- 
pany believes. 

It is known that cast iron is vul- 
nerable to impact, shock and fire ex 
posure. The affected manifolds were 
typical of the 1920-30 construction 
period. 


and permitted the pipe to pull free 
without thread distortion 
LESSON 3— 

Broken fittings on each side of the 
dike may permit oil to flow freely 
through the open pipes even through 
the seals may remain intact. Where 
pipes warp and move as a result of 
fire exposure, they may produce leaks 
in dike seals and make them ineffec- 
tual. 

All threaded steel connections 
should be back-welded. Weld-neck 
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flanged equipment showed less less 
tendency to warp than back-welded 
slip-on or screw connections, 


Packing in Swing Joints 
Burns Out, Releases Fuel 


Packed flexible couplings, used in 
jack-knife type swing joints for 
earthquake protection for piping con- 
nected to the tanks, failed in the ex- 
posure fire. In all cases, the pack- 
ing burned out. In two cases, the 
swings were not supported, and the 
couplings expanded and permitted the 
12-inch pipe ends to separate and re- 
lease fue] to the open 

The couplings at the ‘‘diesol” tanks 
were not directly exposed to the 
fire by using foam protection, and 
they served an excellent purpose 
When the expanded all-steel pipe 
lines from the “dieso!” tank con- 
tracted after the fire, the pipes lead- 
ing to this tank manifold shifted 
about 30 in. laterally. The movement 
was taken up without undue strain 
on the tank connections by the jack- 
knife swings 
LESSON 4— 

Union Oil believes it is difficult to 
outlaw generally such type of swing 
joints at all storage tanks, In the 
determining of the calculated risk, 
it is necessary to balance the chance 
of a ground fire around a tank against 
the need for the conventional swing 
for earthquake protection. 


Tanks Rupture at Roof 
According to Design 


A'l tanks were of typical API con 
struction. The roof of the tank that 
exploded failed completely around the 
roof-shell seam with the '%-in. rivets 
failing in tension. Three other tanks 
were partially surrounded by fire 


111 








Five Fire Protection Lessons 


Warping of pipeline broke brick and earth seal in dike 


and 280 


Daylight can be seen through the breach at far end of trench 


separating Tanks 101 
Fail- 


ure of 12-in. pipe was due to lack of back-welding at screw collar 


the internal vapor load exceeded 
venting capacity of two 8-in. and 
20-in. vents and 
h. Their roofs also ruptured part- 
‘ound the shell-roof seams ac- 
ng to the API basi 

mula. Two had riveted and one weld- 


gauge 


scams 
There were no failures in ‘the shells 
f any tanks. In the case of two 
tanks, after the roofs failed, the side 
Walls sagged leaving the vertical 

I and for a time 
stood bulged upwardly as 
though they were under a heavy pres- 
sure load--to the con 


roof supports upright 


the roofs 


rn of some 
ininformed observers 
Four tanks 
liant heat 
flame 


Hose 


roots to 


exposed 
these to 
over 60 
streams directed upon 
provide a thin sheet 
exposed 
excell cool 


water flowing down the 


the paint suffered minor 
Tank 101 was directly ex- 
severe flame impingement 
ind SU’, of its 
lid not col 
nkled but 


i by cool 


soline Tank 
impingement 
from in open 
id The 

ex 


LESSONS 5— 

Properly maintained API tanks, 
when overpressured due to explosion 
or execess vapor loads, fail at their 


1114 


roof-shell seams without failures of 
tank shell or bottom. 

Motor fuel gasoline tanks contain 
an atmosphere that is too rich to 
burn and will suffer severe direct 
flame impingement without risk of 
explosion or shell failure. The vapor 
will burn quietly from roof openings. 

A relatively smal] amount of water, 
properly directed for cooling, will 
protect severely exposed tanks with 
only paint loss. 


General Notes on How 
Crews Fought Fire 
Refinery crews had cooling 
m exposed equipment within a few 
minutes after the fire started. Maxi- 
mum protection with minimum water 
ybtained by 
lirecting st ms so as to provide a 
sheet of water down the exposed side 
Streams directed upon the tank 
efficient 
water 


streams 


demand properly 


wall 
because 


house- 
excellent and 
ig of the 


1 no serous 
he catch basins wit! ilt or 


debris 


f 


An average ) 10,000 gpm of 
(14,000 | mad) was used 
for foam 

The 2-in. and 18-in 

d the run- nicely. At 


appreciable 


Was not used in any 
tanks because the tanks were 
th il through operating pipe 





to the diked areas around them. The 
least exposed tank of the six (No 
280) contained 71,000 bbls. of motor 
fuel, and about 80°; of this was salv- 
aged by pumping out, the remainder 
being lost through leaking swing 
couplings and gaskets in the steel 
pipe manifold 

A main problem was to prevent the 
fire from spreading to a “‘diesol"” tank 
and then to an adjoining area where 
a natural gasoline plant 
and casinghead propane 
tank stood 3y the use of a foam 
blanket in the lower tank block, fire 
fighters were able to work close in 
on dikes streams on 
exposed adjacent equipment, and the 
fire was stopped and held at that 
point 

A total of 
chemical foam powder was used in 
fighting the fire The refinery’s own 
foam supply of 143,750 lbs. was aug- 
mented by 293,700 lbs. borrowed from 
refineries and pipe lin 
bought dur- 


distillation 


tanks and 


using cooling 


196,800 Ibs. of 2-in-1 


neighboring 
stations, plus 60,350 lbs 
ing the fire 

All facilities and oil lost were fully 
involved in the first 45 minutes of 
the fire According o Union Oil 
nothing that was lost could have been 
saved 

Four men were injured in the fire 
none by burns. Three injured 
when a fire hose got away from 
them, another sprained his ankle 
The fire burned severely for 
18 hours, and final embers were ex- 
tinguished 75 hours after it started. 

Union Oil's 
plan, 
Plan”, m 
It was viewed as basically satisfa 
tory, but company officials expect to 
polish it up” on the basis of this 
experience 

Under the 


were 


over 


major fire-fighting 
known as “Fire Headquarters 


received its most severe test 


plan, the overall emer 
ion is directed by the 

r, E. B. Palmer. In 

is the re- 

chief, in Jesse G 
Marshall, supervisor 
at the Assisting refinery 
crews were L. A i fire companies 
which deployed an ave z 75 men 
and 11 pumpers. Navy, Coast Guard 
and U. S. Army Engineers also aided 


and safety 
retinery 


All refi operating units 
shut down under the lirec 
Operating Superintendents R 
Friess, Paul Fryar and M. S. Thom- 
son because the need for man- 

rer and and the pos 
sible hazard to ¢ ent 
equipment. Utili and 
ply were han Mr 


ating super 


were 


supervisic 
operating 

water 

Fryar 


sup- 
oper- 


Manpower 
equipment 
gineer J. W 
Press re] 
and water supplies wer 
acting personnel superir 


Doyal 


lergency food 
handled by 
itendent, Paul 
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MUD AND DEBRIS were everywhere at the Phillips refinery in Kansas City following the flood in July 


Phillips Digs Out Flooded Refinery 


HEN the Missouri River 
Kansas last July, the 
refinery of Phillips Oil Co 
City was knocked out 
The refinery went 
ion at 10:53 p.m. on 
when the main switch was pulled and 
the plant plunged into 
flood waters rolled in 
Prior to that moment, sandbagging 
and other delaying tactics 
nt for an 
refinery 


shut 


flooded 
60,000 bd 
at Kansas 
out of produc- 
Friday, July 13 


darkness as 


allowed 
orderly shut- 
No. 4 and No 
down first, then 
plant and the Fluid 
latter unit only 


surricie 
jown of 
9 stills were 
the entire 
at cracker 
ight hours 
Approximately 50 motors were re 
moved from the refinery to higher 
ground. All temperature recording 


lube 


the in 


equipment was taken out. Empty or 
partly filled storage tanks were filled 
with water to keep them from float 
ing away. Outlet caps were removed 
from empty tank cars to permit wa 
ter to flow tefinery files 
tracings and other important docu 
ments were removed, although blue 
prints had to be left behind. All mo 
bile equipment was driven away 

It took a week for the flood waters 
to recede—and then the cleanuy 
started. This was the picture as work- 
men returned to the refinery grounds 
Some 900 equip- 
ranging 
Various con 
and 
soaked in water and mud 
had to be removed, dried 


inside and 


job 


pieces of 
including motors 
from 1 to 250 hp 
motor 
were 


electrical 
ment 
in size 
trols 
gears 


All these 


850 


starters, switch 








be 


MUCK 
power equipment, much by hand 


TONS OF had to 
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‘evacuated” 


some with 


removed 


out an 
outside 


reinstalled 
for 


Many 
baking out, but 


were sent 


some 


cial motors were dried in place 


In 
ner 
River 


an 
of the 
had deposited a 


1,000 500 ft 
the 


layer 


by 
retinery 


area In one 
Missouri 


of sand 


8 ft. deep which covered pipes, pumps 


motors, 


and a 


sand had to be dug away 


The 
plant 
out the 
steam 
gas 
Portabl 


in to remove 


possible 
The 
just 7 


baked out 


f 


back 


were 


t 


T 


we 


rLOOD-DAMAGED MOTORS 


instruments, electric 
control Most of this 
by hand 
getting 
to 
generat 
LP- 
boilers 
brought 
muck as 


switche 
house 
irst move 
on 
power 
*ortable 

used 
pum] 


toward 
stream 


the 
was clean 
and 
generators using 
to the 
ing units were 
as much of the 


house 


tire 


etinery Was 


after 


back on 
the 


stream 
shutdown 


eks 


850 of them—had 
and put back in place 
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Where Russia’s oil industry is located——her oil fields and her refineries 


Can Russia Fuel a War? 


Don't underestimate Stalin's resources. His 
oil output now is 4 times what Hitler's was 





By MARSHALL SITTIG that the Russians have insufficient 1937 a total of 47,800,000,000 bbls 

oil to wage a war. It has been pointed were reported. Of this total, 1,730, 

ON’T underestimate the power of out that Hitler’s Germany operated 000,000 bbls were proved and pro- 

D the Russian petroleum ‘industry on only 75,000,000 bbls. a year, or less spected, and an additional 4,900,000,- 

to fuel a Soviet emergency than a fourth of what Stalin's Russia 000 bb!s. we re_ ‘visible’, leaving a 

Some authorities in the past year produces today In a _ totalitarian balance of 11,170,000,000 bbls as a 

have stated in effect that Russia does state, a'l available petroleum is ruth- mere estimate. The sum of the proved 

not have sufficient petroleum to wag lessly diverted to the specific needs and visible reserves, 6,630,000,000 bbls 
a war : 

Rear Adm. M. Zacharias (ret’d.) ‘Vian competition for oil products the United States on the same basis 


oO 


f the armed forces there is no compares with 13,250,000,000 bbls. for 


en ‘ th ig . . The locations of the m r Soviet 
ntl i hat the Russians Crude Reserves, Production cat ajo V 
erability is in lack of 1 fields are shown on the map at 
J, bm kh s th y roduce ] 
retting most = oo m "2 producer the start of this article 
the R in Europ rior to World Bak } 
rom th tu bapa : sak the primar ing fi 
Se 216,866,000 bbls. in 1939 greene bps ci 
wouldn't last : 
a total European production se , ter % 
. - roduction thers lating om 869 
year ff 274.897.000 bb's Last Aplin ; . ating fron I 6 
(compared with Drake well in 1859 in 


in the Soviet Union, is a very old field 


ye according o estimates made se 
In ent magazine article - available by t 8 State Denart- this country) Baku supplied hal 
. ? : nkir fy * the rid's output rf etroleum in 
mitri B. Shimkin, a staff member mant, Russia and Russian-dominated he world — petroleum ir 
the Russian ; Center astern Wurct juced 871.800 b/d 1901 Pipelines now connect Baku 
astern ‘ ope I luce ‘ ( ba . 
Harvard Universit eported that : : 320.000,000 bbls. total on the Caspian Sea with Batum or 
Soviet oil and g ndustry prove That produ rh mnares i the Black Sea, expediting the flow 


" 
grossly incapable ‘ meeting th 


of Paku petroleum to markets ir 
as illustrated in o 3 European Russia by tanker 

today, the readiness of the Soviet sy their ov Le the Rus- A so-called “Second Baku” is now 
oil and gas industry for a major war 


scope or rate ¢ I ease with ours 


needs of World War II and thi 1 


sian’s poss the largest petroleum being actively leveloped between 
reserves of any country in the world Emba at the north end of the Caspian 
In their report to the Seventeenth Sea and Orsk at the southern end 


It is dangerous, howe r, t t International Geological Congress in of the Ural Mountains 


is not substantially 
1940 


greater than in 
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lhe remainder of the Azerbaidzhan 
province, lying between the Black 
Sea and the Caspian Sea, centering 
in the Grozny and Maikop fields, 
constitutes the third major oil-pro- 
ducing area in the Soviet Union 

The above fields are essentially all in 
older European Russia. The accent in 
industrial development is to the North 
and the East for strategic reasons 
Thus, oil has been discovered at 
Ukhta in the Pechora River basin in 
the Far North. Near Tashkent in 
Central Asia are some deposits. On 
Sakhalin Lsland in the Far East, there 
are substantial There is 
petroleum on the Kamchatka 
Peninsula. Unfortunately for the de- 
velopment of the Siberian economy, 
however, no major oil deposits are 
known in the vast expanse of Soviet 
Siberia between the Urals and the 
Pacific Ocean. + 


reserves 


some 


Refining Technology 

Soviet refining methods fall within 
the technologica] blackout which has 
covered most recent Russian engi- 
neering developments. As in other 
fields of engineering, journals which 
cover scientific subjects are still more 
or less available for export, but those 
covering actual plant equipment and 
construction are unavailable. In gen- 
eral, however, the Russians possess 
the know-how required to build mod- 
ern refineries. American organiza- 
tions have built modern thermal and 
fixed-bed catalytic cracking plants in 
the Soviet Union, some of these at 
the urging of our government during 
that portion of World War II when 
Russia was our ally. Russian scien- 
tists have reported experimentation 
with fludized solids, but it is not 
known whether they have Fluid crack- 
ing units in operation in the U.S.S.R 


A recent (1947) Russian “Hand- 
book on Petroleum Technology” 
covers laboratory and _ semi-works 
scale installations and describes 
thermal and catalytic (fixed-bed) 
cracking units, a unit for the alkyla- 
tion of benzene with ethyiene, units 
for contact filtration and for selective 
solvent extraction. Thus, on a small 
scale at least, the Soviets are able 
to handle modern refining techniques 

adequately 
gh - temperature 
for the 
and toluene are in large-sca‘ 
tion in the Soviet Union 


aromatization 
pro luction of benzene 


ope ra 


Refinery Locations 


have been spotted the map 
include one n the Far East 


They 
at Komsomolsk w ir refinery has 
been built by American technologists 
At Khabarovsk, also in the Far East 
including a cracking 
processing of Sakhalin 


is a refinery 
plant for the 
crude 

A refinery has been 
Ukhta in the Arctic 


reported at 
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1935 1940 


1945 1950 


Fig. 1—Comparison of U. S. and U. S. S. R. petroleum production 


The main refineries in European 
Russia, where the bulk of Red pe- 
troleum resouces are found, are 
located at Orsk, at Saratov, at Ba- 
tum, at Baku, at Rostov-on-the-Don, 
at Makhach-Kala, at Grozny, and at 
Maikop. Of these, only the refineries 
at Saratov and Orsk are apart from 
the old Black Sea-Caspian Sea area. 

Refining capacity of The U.S.S.R 
as of Jan. 1, 1941, is reported to have 
been about 640,000 b/d. As of 1950, 
the U. S. State Department estimates, 
capacity was 880,518 b/d. 


Synthetic Fuels 

Since, as outlined above, petroleum 
is not abundant in the vast Siberian 
area, synthetic fuels from wood, char- 
coal, coal, peat, shale, and grain are 
under intensive study. 

In the Leningrad area and in the 
adjoining Estonian Republic, shale is 
exploited widely and a pipeline for 
the transport of gas from shale gasi- 
fication is built or being built from 
Estonia to Leningrad to reduce pe- 
troleum requirements in the 
grad industrial area 

Synthetic fuel plants for the man- 
ufacture of gasoline from coal ar¢ 
located at Cheremkovo in the heart 
of the new Siberian industria] area 
near the Kuznetsk Basin German 
plants from the Soviet Zone of Ger- 
many have been dismantled and set 
up in the Soviet Union Likewise, 
many German fuel technologists are 
now at work on the 
thetic fuel plants to power an ex- 
panded Siberian economy. Total So 
viet production of synthetic fuels 


Lenin- 


design of syn- 





About the Author 


Marshall Sittig is a chemical engi- 
neer located with a major automobile 
firm in Detroit. His outside interests 
include the reading of Russian jour- 
nals, which he handles for Chemical 
Abstracts. That reading supple- 
mented by data from his own files 
supplied the material for this article 


from coal and shale is stated to be 
900,000 tons in 1950 

A plant is under construction at 
Tula, just south of Moscow, for the 
gasification of coal. The gas will be 
piped to Moscow to supplement the 
natural gas supplied from Saratov 
by pipeline. Underground gasifica- 
tion of coal is also being utilized in 
the Moscow area as a source of sub- 
stitute fuel for homes and factories 
The total amount of gas produced by 
underground gasification in the So- 
viet Union in 1950 is estimated to be 
24,800,000,000 cubic feet. 

One process which resembles un- 
derground gasification in that the 
heat of the cracking reaction is gen- 
erated in situ is the Dubrovai proc- 
ess for the cracking of petroleum 
products. This process, which is in 
commercial operation in the Soviet 
Union, charges preheated oil into a 
reaction chamber along with a small 
amount of air which further heats 
the charge by partial combustion 
Features of the process include the 
absence of coke or soot formation, 
the presence of some CO and CO, in 
the cracked gases, and the presence 
of some oxygenated products in 
the cracked gasoline product. The 
product has a high olefinic and aro- 
matic content 

Underground gasification of spent 
oil sands is a process also reported 
to be practiced in Russia 


Substitute Fuels 
In addition to the production of 
synthetic liquid and gaseous fuels in 
central installations, much work has 
been done on automotive 
power plants using substitute fuels 


special 


Wood is one 
there were 


such fuel In 1940 
70 plants under construc- 
ion for the production of wood chips 
for motor-ca” generators. It has been 
estimated that the actual number of 
woodburning automobiles and trucks 
in operation in the U.S.S.R. in 1942 
was about 100,000 

Other power plants 
have been developed using coal and 
peat as fuels 


automotive 
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REFINERY INSTRUMENTS 


What Makes Them Tick? 


Part 4—Temperature Measurement 





























allic thermometer Fig. 28 Mercury thermomet 


By CORNELIUS E. SHANNAHAN 
Instrument Engineer, 
M. W. Kellogg Co., New York 


ESIDES being one of the most im- 

portant instrument functions in a 
refinery, temperature measurement is 
also the most complex. As outlined in 
the introduction to this series of ar- 
ticles, the scope of the temperature 
group can be divided into two branch- 
es: the mechanical or filled system 
type and the pyrometric type. Radi- 
ition elements may be excluded from 
this discussion for the reason that 
the advantages they offer in industrial 
service rarely apply to refinery serv- 
There are, of yurse, other means 
ff temperature measurement than 
those classified above; namely, the bi- 
metallic and mercurial thermometers 
The characteristics of these thermom- 
eters are too well known to require 
any complete description here, but 
in order to offer a complete picture 
as well as perhaps acquaint the reader 
with their industrial appearance, a 
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brief resume follows 

The bimetallic element, a sectional 
view of which is illustrated in Fig 
27, is wound into a continuous helix 
anchored at one end and attached to 
a shaft at the other. In accordance 
vith the bimetal principle; as the 
temperature changes, the helix will 
twist. This motion is translated to 
the shaft and thence to an indicator 
to read temperature on a calibrated 








ale 
The mercury ! \ al ther- 





nometer is familiar everyone and 





is distinguished in refinery service 


from that in the laboratory only in 
that in a refinery the instrument 1s 
furnished with a casing to protect 
t from breakage. A scale with more 
prominent figures is also used for 
readability. One point concerning the 
industrial thermometer should be re- 
nembered, especially where the proc- 
ess temperature is high and ambient 
temperatures are low. That is that the 
nercury does not expand uniformly 
throughout the bore of the thermom- 
eter tube, because the temperature otf 
the mercury is lower in the upper 
portion of the tube as compared to 
that in the bulb. An approximate 
rrection may be applied by use of 
the following formula 











Fig. 29 Fille tem ty temperatur trument 
Stem correction (‘in degrees) 5 emperature instrumen 


0.000154 (t tion 
where: ft temperature read this thermometer is completely filled Class II—This class is one of the 
t! average temperature of the with an expansible liquid as shown most widely used of the four groups 
exposed célumn of mercury n Fig. 30. Due to the fact that it is expansion created by increase of 
N — length, measured in degrees, nly case compensated, the tubing vapor pressure. The thermal system 
of the thread exposed be- length is limited t 5 ft. The reason is filled with a volatile liquid and 
tween the top of the heat- wv this is that if » case and tub- vapor as shown in Fig. 31. As tem- 
ing liquid ahd the point ft ing were expose different tem- erature increases, the vapor pressure 
It should also be pointed out that peratures, the compensation which re- ff the liquid increases, moving the 
ilmost all tvpes of thermometers are ponds only to case temperature would helical spring which records or indi- 
nstalled with separable sockets to not give in accurate correction cates on a temperature calibrated 
protect the element from corrosion Therefore, the tubing limitation is chart. One advantage of this svstem 
and/or erosion due to the process ma- needed to minimize this possible er- s that no compensation is rewired, 
terials. In fact, separ ible sockets ror tange of the Class I instrument because the system is designed so 


t 


sometimes referred to as protecting is 150 to 500° F that the surface between the liquid 
yells or thermowells, are used for 
all temperature sensitive elements for 
the same reason. A typical assembly 
for an industrial thermometer is 
shown in Fig. 28 
The mechanical and pyrometrik 
types of temperature instruments are 
outlined as follows 
MECHANICAL TYPE There are 
four classes of temperature measur- 
devices in this category and all 
ymmonly referred to as 
the filled system type of thermometer 
Basically, all operate on the theory 
that as the temperature to be meas- 
ired increases or decreases, the ma- 
terial contained in the system ex- 
pands contracts and moves a heli- 
ring (just as it does in pres 
sure gage). A complete assembly f 
i bulb, tubing, and sp g is illus- 
Fig. 29 
ing is a description of each 
f filled thermometer, listed in 
the order of their numerical classifica- 
tion 


’ Fig. 30—Class I, case compensated, liquid Fig. 31—Class II, vapor pressurs 
Class I--The thermal system filled thermal svstem type thermal ao 
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Fig. 32—Class HI, case compen- 
sated, gas filled thermal system 


and the vapor is always in the bulb 
A good example of how this bulb op- 
erates can be had if the bulb is 
imagined to be a steam generator and 
the tubing a length of piping to a 
pressure gage. Care must be exer- 
cised in selecting this type for temper- 
atures near ambient, because if the 
measured temperature crosses ambi- 
ent conditions, a phase shift will re- 
sult in the bulb and tubing and may 
cause serious error. Of all the filled 
systems, however, this class is the 
most responsive and also is very ac- 
curate. Range of the Class II instru- 
ment is 25 to 560° F 

Class IfIl—The thermal system of 
this classification is gas filled. Gas 
expansion created by increase of 
temperature is converted into pres- 
sure which produces a movement of 
the helical spring. (See Fig. 32.) The 
error introduced by the capillary tub- 


Fig. 33—Class IV, fully compensated, liquid 


filled thermal system 


ing, which is exposed to ambient tem- 
peratures, is minimized by increas- 
ing the size of the bulb so that the 
relative volume of the bulb is greater 
in comparison to that of the tubing. 
Gas expansion or contraction in the 
tubing is therefore negligible. If closer 
accuracy is desired, a bimetallic com- 
pensator may be used in conjunction 
with this thermal system to correct 
for ambient conditions. This type of 
system is rarely used in control ap- 
plications as it is slow in responding 
to temperature change. This is due 
mainly to the necessity of the large 
bulb. The instrument also is not ac- 
curate over narrow’ temperature 
bands. Range of the Class III instru- 
ment is — 50 to 1200° F 

Class IV—This class differs from 
Class I, only in that the former is 
fully compensated while the latter is 
case compensated. The compensation 





MEASURING 
JUNCTION 


THERMOCOUPLE ELEMENT 
(Wires in insulator) 





PROTECTING TUBE” 
(Metal or ceramic) 


EXTENSION LEADWIRES 


7 
” 


a“ 








uple assembly actual 


installation | 


for Class IV consists of a twin heli- 
cal spring and thermal system com- 
plete except for the bulb, as shown 
in Fig. 33. The compensating system 
subjected to the same ambient condi- 
tions as the measuring system, acts 
as a zeroing device to insure accurate 
readings. It might be thought of as 
a differential temperature system 
This system offers the highest accur- 
acy obtainable in a mechanical type 
temperature device. Range of the 
Class IV instrument is 150 to 500 
F 


PYROMETRIC TYPE 
majority of indicating, recording, and 
controlling temperature instruments 
in an oil refinery are of the pyrometri« 
type. The origin of this type of de- 
vice began with the well known prin- 
ciple that when two wires of dissim- 
ilar metals are joined together at 
one end, and are exposed to a temper- 
ature higher than exists at the free 
ends, a small electromotive force is 
generated. Such an element is known 
as a thermocouple. The millivoltage 
generated is directly related (approxi- 
mately proportional) to the differ- 
ence in temperature between the 
junction and the free ends. The fused 
end is known as the “hot or measur- 
ing junction” and is located at the 
point to be measured, while the op- 
posite ends are carried through leads 
to an EMF (electromotive force) 
measuring device. They are referred 
to as the “cold or reference junction.’ 
There are a number of different types 
of thermocouples to select from; such 
as iron-constantan, copper-constantan 
chromel-alumel, etc. Selection is based 
on operating temperature as well as 
service. A typical installation of a 
thermocouple complete with protect- 
ing tube is shown in Fig. 34 


The great 


right) 
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generated by the tem- 


fference between the two 
leflect the point- 
mval galvanometer 
the galvanometer is 
grees and if the 
is maintained at a 
the reading may 
a measurement vo! 
at the heated end 
portant disadvantage 
lies in the necessity of 
le instrument for any 
n external resistance 
be created by increasing or 
reasing the length of the lead 


method of 
erature measurement is by means 
potentiometer. The potentiom- 
reuit, as illustrated in Fig. 35 
is the advantage that the EMF 
generate balanced against a known 

EMF across the slide wire. This s! 
tem makes more power available for 
recording and controlling and also 
liminates, for all practical purposes 
problem of recalibration due to 

in lead wire lengths 


widely used 


hang 

4 dry cell B furnishes a constant 
tlow of current through the calibrated 
slide wire resistor CD. For every 
osition of the slider P, a definite 
lifference in potential between C and 
P is established (E IR). It then 
yvecomes a simple matter of position- 
ng the slider P to a point where the 
lifference in potential between C and 
P balances the EMF generated by the 
thermocouple (denoted when the gal- 
anometer zero). This is the 
eason the system is referred to as 
the null or zero balance method. In 
effect, the generated EMF of the 
thermocouple has been transferred to 
a calibrated scale in the form of a 


reads 


RHEOSTAT 


SUDEWIRE 


STANDARD 
CELL 


THERMOCOUPLE 


Fig. 36 
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Fig. 35 


Slide wire resistor In practice, the 
scale is divided proportionally to re- 
sistance, which can be interpreted as 
the temperature of the thermocouple 
T. Stating it mathematically 

(1) EMF of the thermocouple « 
temperature of the thermo- 
couple (assuming cold junction 
is constant) 

2) EMF of the slide wire 
of the thermocouple 

3) EMF of the slide wire « re- 
sistance of the slide wire (with 
Constant I: E—IR) 

(4) Therefore resistance of the 
slide wire « the temperature 
of the thermocouple 

In actual practice, the potentiom- 

eter circuit is more complicated, main- 
ly due to the fact that two of the as- 
sumptions in the above analysis re- 
quire some attention to obtain satis- 
factory results. For example, the cur- 
rent output from the battery B will 


EMF 


© 


RHEOSTAT ORY CELL 


SLIDEW IRE 


MANUAL 
REFERENCE 
yates) 
COMPENSATOR 
STANDARD 
CELL 


THERMOCOUPLE 


Typical potentiometer circuit 


» as the battery ages, Second- 
cold junction reference point 
will vary with ambient temperature 
ff the junction, which is usually lo 
cated in the instrument case 
The usual method for checking the 
battery is to compare its potential at 
intervals with a standard cell. As 
shown in the circuit at A in Fig. 36, 
“standardizing” is accomplished by 
closing the switch to the standard 
cell. If the galvanometer deflects, the 
battery rheostat may then be ad- 
justed until the galvanometer reads 
zero. The battery rheostat may be ad- 
justed manually, semi-automatically 
rr fully automatically. But for the 
great majority of refinery applica 
tions, the latter two methods are used 
The other two circuits shown in Fig 
36 include compensation for change 
in reference junction temperature 
To begin with, the potentiometer 
ircuit is designed on the basis of a 


© 


RHEOSTAT DRY CELL 


SUDEWIRE 


AUTOMATIC 
REFERENCE 
ate.) 
COMPENSATOR 
‘STANDARD 
CELL 


ais ile @et 28 


Actual practice for standardizing and compensating with potentiometer circuits 
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certain reference junction tempera- 
ture. Since the thermocouple develops 
a voltage approximately proportional 
to the difference in temperature be- 
tween the measuring and reference 
junction, it follows that as the tem- 
perature increases at the reference 
end, the potential developed becomes 
less, even though the measuring junc- 
tion temperature remains constant 
To compensate for this effect, the 
reference junction coil increases in 
resistance (either manually or auto- 
matically), which 
tential across the reference junction 
coil the same amount that the thermo- 
ouple thereby in effect 
adding it to the thermocouple 

If the temperature at the reference 
junction decreases, the converse of the 
above description holds true, so that 
the temperature instrument does not 
change readings for 
ence junction temperatures. In cir- 


increases the 


decreases, 


varying refer- 
f Fig. 36, the reference junc- 
compensated manually by 
means of a calibrated dial. In circuit 
Cc, the reference junction is automat- 
ally compensated for by means of 
a nickel wire, which varies in resist 
ance with the temperature 
RESISTANCE BULB TYPE Anoth- 
er, and equally satisfactory means of 
temperature measurement is by 


sistance bulb. This bulb oper- 
that as the 


t 


temperature V a resist 


exposed in¢ 


or is 
ts resistance will 
also incre ause the resistance 
wire has a 
“ar relationship with temperature 
ire used extensively 

bulb 
One of the advantages the 
vs over the EMF type 
mentioned here. The 


+ 


for resist 


resis 
bulb en 
resist 

assure 
whereas the EMF type me 


in temperature 


mperature di- 
ures difference 
liscussed earlier, it is necessary 

correct for changes in ambient ten 
perature at the reference junction in 
order to achieve accurate 
with an EMF type system 
the reference 


readings 
Because 
junction actually repre- 
sents every electrical connection in 
the instrument measuring circuit, and 
because those connections are seldom 
it the same temperature, errors are 
introduced mpensating ele- 
might be included, but it is 
questionable if they can correct for 
every 


ments 


junction in the system 
The principle of the resistance bulb 
isually is utilized by incorporating 
it with a Wheatstone bridge The 
Wheatstone Br » circuit as illus 
trated in Fig 37 ~consists of 
known resistances and one unknown 
bulb) i 
source of current, and a galvanom- 
to detect potential difference. In 
there 
will be no unbalance voltage, as de- 


three 


resistance ithe resistance 


accordance with bridge theory 
tected by the galvanometer, provid 
ng the ratio of the resistances in each 


branch are equal: R, R R, R, 
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Fig. 37- Wheatstone bridge 


To illustrate this point ma 
ally, assume values for the various 
resistances and a source 
100 volts, as illustrated 
Since the two branch t 
and are in parallel, they 
the same voltage drop. Therefore 
current through branch R,R 
100 (100 s00) 4 
And the current through RR 
100 (200 0.125 
The potential at A 
100 0.25 (100) ‘ 
The potential at B is (E 
100 0.125 75 


600) Amps 


(200) 
switch S is closed, the galv: 
reads zero. I gining R, as tl 


sistance thermomet and that the 


temperature has increased so that R 


800 ohms, a new set of alues fol- 





Future Articles 


After the next in this series of 
articles on refinery instrument 
fundamentals, which will deal 
with temperature in- 
struments, future articles will be 
published on controllers, control 
valves, and on transmitters 

PETROLEUM PROCESSING is plan- 
ning tentatively to issue reprints 
of the entire series of approxi- 
mately eight articles. If you are 
interested in obtaining copies of 
such a reprint at a nominal cost, 
you are urged to write soon indi- 
cating an estimation of the quan- 
tity you may want. Address your 
requests or inquiries to The Edi- 
tor, PETROLEUM PROCESSING, 1213 
West Third St., Cleveland, 13, 
Ohio 


recording 





lows I, is still 0.25, and I, 100 
(200 R00) 0.10 

The potential at A is still 75 volts 

The potential at B is 100 0.10 
80 volts. If switch S is closed 
again, the galvanometer deflects. The 
bridge will remain unbalanced until 
R., a slide wire, is adjusted so that 
it is equal to (R, » R,) R 
(100 R00) 200 100 

If R, were to have decreased, the 
potential at A would have been great- 
er than that at B. From this point an 
analogy can be drawn with the po 
tentiometer circuit, in that the var- 
iable resistor R., can be calibrated in 
terms of temperature 

The Wheatstone bridge 
be used in conjunction with a thermo 
couple. See Fig. 37 again, but consider 
dotted line to thermocouple T, and 
consider switch S closed at all times 
or out of the circuit completely. (Also 
disregard the ohmages indicated). In 
this instance resistor R s 
purposely unbalanced to create a volt- 
age equal and opposite to that of the 
which would be de- 


(200) 


may also 


bridge 


thermocouple T 


noted when the galvanometer G reads 


zero. It is then a matter ot! 


calibrating the sli resistance 


of the 


of the thern 
bulb, a few 


The resist 


In comparing 
supple and the 
ybservations ¢ 
ance bulb, be 
curate temperature 
ment than the thermo 
enjoys the advantage that i 


measur 


neither standardizing nor referencs 
ion compensating equipment. The 
standardizat 
essary with the re 


t 


reason the n equipment 
becomes unne 
sistance bulb that the bridge bal 
fro the ratio of the 
thus eliminating 

a nstant battery 
bulb in the 


bridge circuit does not require refer- 


source e resistance 
ence junction compensation for reas- 
discussed. It should be 
mentioned, however, that thermocouple 
wider 


ons already 
elements, beside covering a 
range, are less expensive than resist- 
ance bulbs and are therefore 
more extensively. On the other hand 
manufacturers have continued to in- 
range of the 
where 


used 


resistance 
accuracy 


crease the 
bulb, and 
is required, the bulb is superior as 
long as the operating temperatures 
remain with the range of the bulb 


absolute 
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Are Tomorrow's Instruments Here Today? 


Rapid progress reported at show in Houston in use of electronics, 


servo mechanisms, and automatic analyzers for process control 


By WILLIAM C. UHL 
Equipment Editor 


IGNIFICANT trends in instrumen- 

tation for petroleum processing 
continue in the direction of automa- 
tic push-button refineries and petro- 
chemical plants, once regarded as 
virtually idle day-dreams 

This was emphasized again and 
egain at the Sixth National Instru- 
ment Conference and Exhibit, Sept 
10-14, in Houston, Texas. Points of 
interest to the petroleum processor 
brought out in the technical papers 
in the various displays on the exposi- 
tion floor, and in 
luncheon addresses, et« 


conversations 

include 

1. Process control is leaning toward 
greater utilization of the so-called 
servo mechanism techniques 

2. Electricity and electronics are 
gaining a firm footing as an operat- 
ing medium for process control equip- 
ment 

3. Automatic analyzers of various 
types have reached the stage in de- 
velopment where they are being ac- 
cepted and used for continuous re- 
cording in the monitoring of petro- 
leum and chemical product quality 
It is inevitable that at least some 
these continuous analyzing instru- 
ments will, in the near future, con- 
trol product quality it was stated 
by Mr. James Harrop, general super- 
intendent of Humble Oil & Refining 
Co.'s Baytown refinery, in a luncheon 
address before the Scientific Appa- 
ratus Makers’ Ass'n. during the 
Houston conference 

He described the progress of in- 
strumentation during the last several 
decades as being one of three distinct 
“ages.” First, there was the age of 
recorders, then the age of controllers, 
and now--since about 1945-—we've 
been living in the age of analyzers 

The future can be easily visualized 
as going on to controller-analyzer 
always including, by necessity, of 
course, the usual instrumentation for 
checking the conventional physical 
variables 

“It is certainly conceivable,” Mr 
Harrop added, “that some time in the 
future, yield inforraation will be 
transmitted directly from the process 
to the accounting departments.” 


ot 


Types of Analyzers at Baytown 


Automatic analyzers in use at Bay- 
town, as described by Mr. Harrop, 
are as follows 
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‘An infrared analyzer has been ap- 
plied to the determination of the car- 
bon monoxide content of flue gas at 
one of the Fluid catalytic cracking 
units. An analyzer operating on the 
magnetic susceptibility principle is 
measuring the oxygen content of re- 
generator flue gases at both catalytic 
crackers, and others are in a simi- 
lar service at the Hydroforming unit 
At the Hydroforming unit these in- 
struments guide the regeneration of 
beds of catalyst worth over a half 
million dollars, and it is hoped that 
they may make it possible to increase 
the life of the catalyst by several 
fold 

“At the catalytic crackers, the in- 
formation from such analyzers helps 
minimize after-burning with its dam- 
age to catalyst and equipment. In 
Struments functioning on the capac- 
ity, or dielectric constant, principle 
are being used in the 
of the 
refinery streams.” 


measurement 
aromatic content of certain 

Many new designs in process con- 
trol equipment were seen among the 
approximately 175 different displays 
in the exhibition by an estimated 
6500 = conference registrants who 
braved the rigors of the non-air 
conditioned Houston Coliseum. Among 
those of interest to petroleum men 
were 

1. An automatic numerical data 
recorder, or telemeter, which trans- 
mits signals of process variables from 
the primary measuring element to a 
remotely located machine similar to 
a teletypewriter where data is printed 
rapidly in tabulated form Already 
proved in several years of service for 
electric power distribution, the ma- 
chine may be seen as a means for 
sending process data to the refinery 
accounting office, for example 

2. Several improvements in high- 
speed transmission, both pneumatic 
and electric, designed to reduce time 
lag difficulties. 

3. One completely new control sys- 
tem in which transmission is entirely 
electrical, having instantaneous ac- 
tion of the final element, with no 
time lag 

1. High-speed scanning equipment 
electrically-operated, which can pro- 
vide continuous sequertial recording 
of large numbers of a specific process 
variable at rates up to 90 per min- 
ute or higher 

Instrument engineers are not as 
yet in complete agreement as to the 
precise value of servo-mechanisms 


However, many in attendance at 
Houston concurred that the servo 
techniques will provide an important 
rew tool for solving process control 
problems 

There also is still no exact defini- 
tion of the term. It can perhaps be 
best described by example. It was 
the servo mechanism method of ap- 
proach that achieved the almost un- 
believable results in the military and 
aviation fields in recent years with 
cutomatic, flight control 
of aircraft; automatic gun- and 
bomb-sights; remote positioning of 
searchlights and gun turrets; radar 
scanning, and the like 

That the servo mechanism idea is 


pilot-less, 


of intense interest and value as a po 
tentially beneficial tool was evidenced 
by the well-attended panel program 
on the subject sponsored by the 
ASME Instruments and Regulators 
Division, as well as several other 
technical papers during the Houston 
conference It was emphasized by 
all speakers that the technique will 
require a greatly increased coopera- 
tion among instrument 
process engineers, and design eng 
neers Close combined effort on the 
part of both instrument users and 
manufacturers alike is also necessary 
for continued progress in the field 
Zasically, the 
seems to offer a tool for expressing 


engineers 


servo technique 
process control problems in terms of 
In a paper entitled “Prac- 
tical Application of Servo Mechanism 
Techniques to a Control 
Problem,” S. P. Higgins, Jr., and G 
W. McKnight, Minneapolis-Honeywell 
Regulator Co., 
of servo methods for predicting sys- 
tem behavior on an actual process 

The actual test described was a 
simple flow control system built in 
the laboratory and having sufficient 
physical significance to be associated 
with actual processes. It consisted 
of a centrifugal pump circulating wa- 
ter from the bottom of a tank, around 
a closed loop of pipe, and back into 
the top of the tank. Flow was meas- 
ured by conventional orifice methods 
The lengths of pneumatic tubing con- 
nections between the meter, control- 
ler, and a control valve in the flow 
line could be varied to show the re- 
sponse for a process-mounted con- 
troller as well as for one mounted 
ir the control house In addition, 
flow meters of the mercury and the 
dry type were tested with the con- 
troller in these locations A signal 


r.umbers 


Process 


showed the usefulness 
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Fig. 1—-Block diagram for servo mechanism technique on simple flow control 


system 
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Luft-type infra-red analyzer for continuo 


generator, hooked in to the controller 
was used to load the system or sys- 
tem components with a sinusoidally 
varying disturbance 


Block Diagram Method 


The various elements of the sys- 
tem can be represented by a series 
of blocks as shown in the diagram 
in Fig. 1,” the paper stated. “The 
signal generator is an analytic tool 
only and forms no part of the auto- 
matic flow system. Breaking the sys- 
tem up in the parts indicated by the 
blocks is done so the parts may be 
isolated as needed for analysis and 
design. The ultimate objective is to 
identify or tag each block so the 
design of each can be determined for 
optimum performance of the system 
as a whole 

This, in the language of the servo 
mechanism engineer, is a method of- 
fering means for analysis of the ele- 
ments or blocks that exist already, or 
for the synthesis of those yet to be 
acsigned. It may be more convenient 
in certain cases, to have the block 
vepresent two or more components in 
the system, such as the valve and 
the process. This individual transfer 
function for the process could then 
be obtained if the valve transfer func- 
tion (the response in valve position 
to valve pressure) were known. The 
dotted blocks in the diagram show 
one instance where transfer function 
across a group of components might 
be studied, rather than the individual 
transfer functions of the components 
themselves.’ 
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5 2P army, 


us analysis of either gases or liquids 


The development of this technique 
is in its early stages. An examina- 
tion of the blocks to be analyzed 
shows that some are under the juris- 
diction of process designers and plant 
operators while others are the re- 
sponsibility of instrument manufac- 
turers 

When the methods have been ex- 
ploited we may reasonably expect 
them to perform many useful func- 
tions.” Among these are 

1. Allow predictions of system per- 
furmance to be made from tabulated 
irformation on performance of indi- 
vidual components of the system 

2. Establish the necessary response 
characteristics which an instrument 
or a being must 
have in order to make the complete 
system in which it is installed op- 
erate as desired 

3. Allow the designer to determine 
the source of undesirable effects and 
to minimize their effect, either by a 
change in process or instrumentation, 
oc by intelligent compromises 

4. Allow comparison of the per- 
formance of various processes as well 
as other components where a num- 
ber of choices is available 
5. Performance can be predicted, 
So that in the selection of equipment, 
performance may be discussed along 
with other major factors such as the 
economics, convenience, maintenanc 
etc 


process designed 


What Should Be Controlled 


The ASME symposium on servo 
mechanisms and their effects on the 


future of industrial process control 
was followed by a lengthy period of 
open discussion by the large audience 
An important question posed during 
this time was: What is the most im- 
portant or critical variable that 
should be controlled? 

J. B. McMahon, Republic Flow Me- 
ters Co. and 1950-51 president of the 
Instrument Society of America, sug 
gelted 

“I think there is one thing the 
Sscervo mechanism engineers haven't 
paid sufficient attention to; and that 
is the selection of what you're going 
to control. The servo field has been 
very largely devoted to the control of 
1 achines. And those who have done 
most of the mathematical work have 
assumed that you can control any- 
thing you can measure. That, I be- 
heve, is far from the case ‘ 

“I would like to give one example 
ct a difficult one to handle. That is 
merely the control of comfort in a 
domestic residence. During a severe 
winter, at some time or another your 
wife will say to you, ‘I'm cold.’ So 
you go over to the thermostat and it 
is functioning properly and indicates 
the right temperature, and so you 
say to the wife, ‘Well, now, that’s al- 
right; you're not cold. The tempera- 
ture is all right.’ 

“Of course, there is some discussion 
back and forth and eventually you 
gu back and move the thermostat up 
And you do that as a concession and 
probably feel it is against your bet- 
ter engineering judgment to do so 
The difficulty is that your wife was 
rght She was cold lt was prob- 
ably a very cold night outside, and 
human comfort is affected by things 
other than air temperature: radiation, 
alt circulation, and humidity, to name 
a few. 

‘Now, that is a very homely exam- 
ple of something we are encountering 
continually in process work. Distil- 
Intion column performance has been 
referred to here If you try to tie 
this sort of thing down too tight from 
a theoretical control standpoint, you 
are going to interfere with fractiona- 
tion. And after all, the prime func- 
tion of a fractionator is to fraction- 
ate, anc all the controls we have been 
able to apply so far to fractionating 
eslumns have been purely on_ the 
basis of empirical experience 


Take It Easy 


A word of caution was urged by 
A. F. Sperry, Panellit, Inc., and ex- 
ecutive chairman of the ASME In- 
dustnal Instruments & Regulators 
Div.: 

‘Maybe we've given the impression 
te a lot of people that we expect to 
svlve all process problems What 
Mr. McMahon said about fractionat- 
ing columns is absolutely true If 
something goes haywire, you can put 
all the derivatives in the world on it, 
but you won't have any product 
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You'll disturb the thing much wors« 
in trying to correct it. You'll almost 
izvariably go too far and create a 
second disturbance which is worsé 
than the one you were trying to cor- 
rect in the first place 

In a modern big oil refinery 
which is a whole chain of processes 
you just don’t let disturbances hap- 
pen When I first got acquainted 
With refinery practices—only in the 
last five years or so—I was astounded 
at the number of flow controllers. I 
knew the chemical plant practice a 
little more. There’s more tendency in 
the chemical plant to have parts of 
a process independent of each other 
When something goes wrong you can 
take corrective action because that 
usually terminates it—it usually goes 
into a storage tank. 

‘But when you get into a refinery 
process and apply that corrective ac- 
tion, the rest of the thing is likely 
to go haywire. So you find that the 
general tendency in the refinery is to 
put flow controllers in to prevent any 
kind of a disturbance. As a matter 
of fact, to a great extent you don't 
control at all, you just keep the ne- 
cessity for the control out of the 
process 

‘Now that 
going to come 


doesn’t mean it isn't 

When some of these 
newer methods of measuring what is 
actually going on in some of these 
processes are more fully deve loped 
then maybe we can get this informa- 
tion faster to the controllers 


Continuous Analyzers 

This same need for measuring the 
proper variable in a process, perhaps 
its chemistry, was mentioned before 
in this article in Mr. Harrop’s re- 
marks about continuous analyzers. It 
was also brought out in three other 
technical papers during the confer- 
ence two on two different designs 
of infra-red analyzers, and another 
on a continuous recording electro- 
metric titrometer 

As of now, two basic types of ana- 
lyzers have been developed for com- 
mercial, in-the-plant or on-the-unit 
application of infra-red radiation 
One, the selective detector type of 
non-dispersion instrument, will ana- 
lyze continuously either gases or liq 
uids. It was described in a paper, “An 
Improved Luft-Type Infrared Gas and 
Liquid Analyzer,” by James L. Wa- 
ters of James L. Waters, Inc and 
Nelson W. Hartz, Mine Safety Ap- 
pliances Co 

The instrument is said to provide 
practical detection of water in alco 
hols, ketones, benzene, and other hy- 
drocarbons. Also possible is the meas 
urement of hydrocarbon mixtures of 
alcohols and ketones, petroleum hy 
drocarbon mixtures, and others. On 
the gaseous phase, representative ap- 
plications include: Carbon monoxide 
in ammonia synthesis and in hydro 
genation gases; propane and butane 
in natural gas; water vapor in proc- 
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Mercaptan analyzer of Shell Development, described as a “continuous recording 


electrometric 


ess gases; toxic gas detection, and 
measurement of reformer efficien- 
cies (by analyzing compounds pro- 
duced) 

The other type of infra-red ana 
lyzer is the so-called non-selector 
non-dispersive type. It was described 
in a paper, “Application of Continu- 
ous Infrared Analyzers,” by J. M 
Devine, Baird Associates, Inc., in a 
session of Texas A&M's Symposium 
on Instrumentation for the Process 
Industries, a part of the Houston con- 
ference 

Recent applications cited for this 
device in the paper included: n-Bu- 
tane in methane, ethane, propane, iso 
butane, CO, and CO,; methane in 
natural and manufactured gas blends 
acetylene in 14-component mixtur 
methane in 14-component mixture; 
carbon dioxide in 7-component 
ture, and ammonia in 7-component 
mixture 

Another approach to the problem 
of process stream analysis is an in- 
strument for determining mercaptan 
content in solutizer-sweetened gas 
line. It was described in the paper 
Continuous Recording Electrometric 
Titrometer,” by K. E. Hallikainen and 
D. J. Pompeo, Shell Development Co 

The automatic titrometer is now in 
operation in a refinery, the authors 
stated. Operation has not been suf- 
ficiently long to provide results of 
long term performanc particularly 
as to maintenance requirements un 
der plant operating conditions. How- 
ever, no difficulties have arisen ) 
far, and it is expected that the in- 
strument will continue as an aid to 
the operators in detecting upsets and 
minimizing their effects 

Basically, the instrument consists 


mix- 


titrometer 


of two Zenith gear pumps—one for 
pumping the liquid to be titrated at 
a constant rate, and the other for 
pumping the titration liquid at a rate 
to keep the combined solution at an 
equivalence value. The pumping rate 
of the titrating liquid is controlled 
by the electrometer. This varying 
rate of pumping is then recorded di- 
rectly as the percent mercaptan 
present 


Electronics vs. Time Lag 


An all-electronic control system for 
such process variables as _ pressuré 
flow, temperature, and level was 
shown on the exposition floor for the 
first time by The Swartwout Co. in 
their so-called “Autronic” control 
system. The transmission portion of 
the system is entirely electrical, and 
is reported to operate on extremely 
low voltages for any length of line 
from primary to final element up to 
distances of over 1000 ft. An inter- 
esting feature is that all the unit 
control, recorder, and manual control 
are of the new miniature size required 
in the modern graphic 
panel 


instrument 


The control unit is being made in 
three basic models, with or without 
built-in set-point adjustment. They 
are proportional; proportional and re- 
set; and proportional, reset, and rate 
ontrol, actions. The system can be 
operated with or without the re- 
corder, and without recalibration 
Final element in the system is a high- 
capacity air pilot mounted on a 
standard pneumatically operated 
valve. Voltage changes from the con 
trol unit modulate the air supply 
pressure to position the valve 
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Fig. 1—Forced feed lubrication § in- 
stalled in these cooling tower gear re- 
ducers lowered maintenance costs 


Gear Reducer Upkeep Is Cut 85% 


Forced feed lubrication system at cooling tower lowers 


annual costs to $600 and pays 


By C. D. CRAWFORD 
Standard Oil Co. (Ohio)* 


— maintenance costs on cool- 
ing tower gear reducers have 
been decreased approximately 85% 
as a result of a forced feed lubri- 
ation system, developed and put in- 
years ago at the Cleve- 
land No. 1 refinery of Standard Oil 

(Ohio) The savings have en- 

d Sohio to pay off the original 
yst of the lubrication system in its 
first year of operation 


to service two 


Prior to the installation, which rep- 
resented an investment of about 
$3000, maintenance on the twelve 60 
hp. gear reducers ran an average 
f $3050 annually — $4000 in 1947 and 
$3300 in 1948 After the lubrication 
system was installed, the maintenance 
lropped to an average of 3600 year 
ly in 1949 and 1950. Man-hours are 
luded in all maintenance cost fig- 
ires In addition, it has not been 
ecessary to change the oil in the 
O00 hrs 


reducers every 


oling tower at the plant com- 

a 12-cell unit with 12 induced 

lraft fans, each rated at 800,000 cfm 
The fans are driven by 60 hp. mo- 
tors through gear reducers with a 
ratio of 8.66. Fig. 1 shows the cross 
ction of one of the reducers. The 

on the bottom of the vertical 
shaft act as a pump to move oil 
to the top bearing through the hole 
A drilled in the fan shaft Oil is 


threads 


out of service 


also pumped to the bearings on the 
pinion shaft through the oil line B 

Within a year after the cooling 
tower went into service in 1943, ex- 
tremely high maintenance was en- 
countered in the gear reducers. The 
bearings and gears wore out at a 
higher than normal rate Every time 
repairs were made, water was found 
in the oil The emulsion formed de- 
stroyed the lubricating properties of 
the oil, and the bearing and the 
gear teeth wore away 

Flingers were installed on the ver- 
tical fan shafts to try to prevent 
water from running down the shafts 
These devices had no appreciable ef- 
fect in preventing water from get- 
ting into the gear boxes Exactly 
how the water entered the boxes was 
never determined 

Sohio finally decided to develop a 
forced feed lubrication system which 
would circulate oil through the gear 
reducers. This system would remove 
the water from the gear box as fast 
as it entered; would clean the oil 
through a filter; and would eliminate 
the necessity for changing the oil 
periodically 

The o'l change, every 3000 hours 
had proved very expensive It was 
necessary to build a scaffold in the 
ooling tower under the gear box so 
that the men could work safely. The 
large refinery crane was required to 
lift the 55-gal. drums of new oil to 
the top of the cooling tower. Also, 
it was necessary to take the fans 
while the oil change 
was being performed And finally, 
machinists had to remove the oil 


out in one year 


from the gear box and add the new 
oil 
The forced feed system as finally 
installed consisted of a pump, a filter, 
and a settling and storage drum lo- 
cated in the tower pump 
house. A supply header was run to 
the gear reducers and a return header 
from the reducers back to the oil 
filters An individual oil line ran 
from the header to each reducer and 
tied in at the top bearing. To dis- 
tribute the oil equally to each gear 
box, an orifice 0.03 in. in diameter 
was installed in each supply line 
This was designed to admit 5 gals 
hr. to each gear box. The capacity 
of the box is 6 gals., so the oil is 


every 72 min- 


cooling 


changed completely 
utes 

Fig. 2 shows the arrangement of 
the equipment in the pump hous¢ 
The oil storage and filtering tank has 
a capacity of 113.5 gals. up to the 
pump suction line near the top. The 
purpose of taking suction at the top 
of this tank is to provide retention 
time so that any water in the oil can 
drop out. Water can be drained from 
the bottom of the settling tank 
through the 1-in. drain valve The 
two return lines join together at the 
filter inlet 

The filter design is illustrated in 
Fig. 3. It comprises a piece of 6-in 
pipe packed with glass wool. This 
filter medium not only catches any 
dirt and foreign material in the re- 
turn oil, but also helps separate the 
water from the oil After the oil 
passes down through the filter, its 
velocity is reduced by the large diam- 
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Fig. 2—Lubrication system as installed in Sohio’s pumphouss 


he settling tank, and the orifice will plug occasionally and need blocked The return line is steam 

vater will drop out to the tank bot- cleaning The return line is taken traced and insulated to keep the oil 

tom The oil rises slowly to the from the bottom of the gear reducer warm enough for flow in the cold 

pump suction line and then passes on because that is the best place to re months 

to the two supply lines at about 45 move the water. In order to hold the The forced feed lubrication system 

| pressure proper oil level in the gear reducer put into service on January 15 

the arrangement of the return line is run upwardly the 1949. Since that time only two gear 

piping at the top of the cooling required distance and then down to reducers have had repairs to the 

rs Each ear reducer has an the return header A 14-in, vent reg bearing The only main- 

ndividual supply li with a shutoff provided at the top of this loop to tenance on the system has been to 

alve yprene tubing is used at prevent siphoning. It can be removed take care of the occasional blocking 

the reducer to eliminate the possibili- readily by the operators. The open in the orifices, and this becomes less 

breaks from vibration. The , igs used as an inspection port to frequent as time pé s In two 

orifice in the supply line is locé | check on the oil circulation. Failure vears, it has not yet become neces 

outside the fan housing for accessi- to find any oil in the return line in sarv to change the filter medium 1n 
bility It has been found that the dicates that the supply line orifice 1s the pump house unit 
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How to Get What You Need 
When You Order Heat Exchangers 


By D. P. THORNTON Jr., Southwestern Editor complete or place entirely unnecessary restrictions or 
the manufacturer. Generally, most inquiries give that 
H EAT exchangers cannot be ordered from catalogs vital information without which a heat 
as can valves, pipe fittings, fire-brick and similar boiler or condenser 
standard” equipment for refinery and natural gasoline tendency 
plant use. Perhaps this is a good thing, for buyers fail plementary data and include too many unnecessary mat 
to appreciate manufacturers’ problems frequently enough ters 
as it is. Even so, there are many things which the pros- Furthermore, even though exchanger “catalogs” as suct 
pective buyer can do to expedite quotations and de- never are available for general distribution, every manu 
liveries by avoiding unnecessary “frills,” saving both facturer has them. These, however, catalog his standard 


his time and the manufacturer's basic designs; they do not refer to on-the-shelf items or 
These advantages can be had for only the slight cost parts 


of using reasonable care in supplying complete, uncom- 


exchanger, re- 
cannot be designed. But the genera 
is to omit or guess at other important sup 


already fabricated. They are grouped in pressure 

and temperature classifications, service applications, heat 

plicated specifications when asking for a quotation or transfer surface ranges, and for commonly-used materials 

on purchase orders. The information needed ordinarily in tubes, tubesheets and shells 

will not require more than half-sheet of standard letter- If the buyer’s requirement can be met by one of these 

head to list ‘standard” designs, then delivery tim is materially 
Unfortunately, too many specifications either are in shortened 


Basic Design Data 





Characteristics of most of the ordinary petroleun 
2 - ‘ products are so well known that usually it is sufficient 
Reprints Available on Valve Articles to name a product and give its specific gravity (by 


any standard method and preferably under operating 
Reprints have been prepared for the first 


three articles in this series on “How to Order s true only because, through the vears, heat transfe1 
Equipment”—July, pp. 722-24; August, pp. 844- experts have built up a fund of information and ex 
17; September, pp. 974-77. They cover the sub- perience through cooperation with oil companies 
jects of valves, both manually-operated and non- It is not necessary to quote extensively from stand 
manually-operated, and pumps. Single copies may ard codes, such as API-ASME. Just specify the code 
be obtained without charge by writing and any appropriate revision. Copies are readily avail 
. . , able to manufacturers; most designers can 


conditions); in certain cases viscosity also is needed. This 


recite large 
Reader's Service Department sections from memory. Exceptions only should be stated 
PETROLEUM PROCESSING never make them without a good reason 
1213 West Third St If the buyer has a “company code” he should take a 
«iw = . . 
Cleveland 13, Ohio 


Price quotation for quantities will be furnished changers will occur if a standard form sheet such as 
on request. is illustrated on the facing page is used. In this ex- 
ample, data furnished by buyer is shown in black, data 
leveloped from this by manufacturer is shown in 


Fewer mistakes in listing specifications for heat «x- § 





color 
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EXCHANGER SPECIFICATION SHEET 


JOB No.__ , ae 
CUSTOMER. si“ ____ REFERENCE No. 
ADDRESS aa INQUIRY No. 761k 
PLANT LOCATION DATE 


‘SERVICE OF UNIT Third stage gas cooler _—s_— ITEM No C-3 


SIZE _15-16-505 _ — ee. P : __CONNECTED IN “Parallel 
Floating head with removab. e _ tube bundle. = f- = 
lcaal E 1010 tt. N 505 ft.* 


PERFORMANCE OF ONE UNIT 


i SHELL SIDE TUBE SIDE 
FLUID CIRCULATED ; Hydrocarbon liquid & ——§ Water, treated ; 
TOTAL FLUID ENTERING _ | 592 gpm. available 
a : 6.6 M.W. | 
__tiouip _ | 38,48 #/br. 0.657 grav| 

rea 1 "733 #/or. CdS 
___NON-CONDENSABLES - 11,099 #/br. 34.13 MW. | 
FLuin out i 61115 #/hr. 0.622 grav.) 
STEAM CONDENSED 672 #/hr. 

enaviry Avg., water * Vap-0.0157; Lig-0. 535 
“viscosity cp. Avg. Vap-0.0107; Lig-0.18 
MOLECULAR WEIGHT—VAPORS : 
SPECIFIC HEAT—LIQUIDS __Va@p.-0.475; Lig.-0.575 srus# 
LATENT HEAT—VAPORS _ 122 Bru/t 
"TEMPERATURE IN | 200 — Pa *F 
TEMPERATURE OUT S: a “ 























evwneaearkw#se#enre- 












































OPERATING PRESSURE 150 +/89Q7 IN 
NUMBER OF PASSES ; __ 2 


— 








VELOCITY : ___ FT /eac. 


PRESSURE DROP oe Ba 2 (maximum) _ 5 #/sa. in. |S (maximum) 
Fouling factor ; 0.0005 10.0002 _ 


—— —_ 




















_HEAT EXCHANGER—8.T.U/HR. 6,647 000, OEE M.T.D. (Cormrectep) 56.5" 








TRANSFER RATE—SERVICE 118 CLEAN 


CONSTRUCTION 


DESIGN PRESSURE __ : ; _#/sa. wm. | 75 


; 
104 








#/8Q. IN. 
TEST PRESSURE _ ; ; - _ sa. iw. [115 ___#/e0. IN. 


DES'GN TEMPERATURE A 300 © 
ruses Admiralty ..._No 161 0.0. 3/4" BWG #16 ae BAX.PITCH | Triangular 15/16" 
sue_. Steel pipe, 154" 15. oo 16" nom. rwicxness 3/ [3° ; 
sHe__cover Stee] ’ __ FLOATING HEAD COVER _ Steel a 
cuanne. _— Steel - _ CHANNEL COVER _ _Steel 

TUBE SHEETS—STATIONARY Steel ; _FLOATING Steel 

_BAFFLES—CROSS_ Steel a 5 THICKNESS 











— 


warrie—tona S¥ECL _Impac THICKNESS _ 

Tusesupports Steel THICKNESS 

nfr. 

_GASKETS ; 

CONNECTIONS—sHELL—IN 6 in. our 6 in. SERIES BS, 
___cwannec—in_ 6 in, : out 6 in, series 150 ib. 

CORROSION ALLOWANCE—SHELL S!DE 1/8 in. TuBe sipe None 


CODE REQUIREMENTS API-ASME, Stamp Req'd. TEMA Construction 


WEIGHTS—EACH SHELL _BUNDLE : FULL OF WATER 





NOTE: INDICATE AFTER EACH PART WHETHER STRESS RELIEVED (6 R.) AND WHETHER RADIOGRAPHED (x- mR) 


remarxs.— Minimum of TWO (2) shells, in parallel. 
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CLEAN OR DIRTY LIQUID? 5 
PRESSURE DROP? ANY 
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long look at it annually to see if some of those special 
restrictions are unnecessary, being adequately covered 
by generally-accepted codes. Perhaps sections have be- 
come outmoded because of technological advances in 
heat transfer, hydraulics and metallurgy 

The buyer may wish to make use of a standard tubular 
exchanger code in his fabrication specifications which 
has been developed by the Tubular Exchanger Manufac- 
tures Assn. (T.E.M.A.) covering mechanical design. There 
have been two editions of this code published, the latest 
in 1949. The TEMA Code has been prepared by a com- 
mittee of authorities chosen by the membership and is 
said to incorporate the best of design practices 
requirements, Contained in its provisions is a 

it to the effect that it supplements and includes re- 
quirements of the API and ASME codes for unfire« 
pressure 

When ids other than oil, v ‘ ‘ steam are in 


volve ie whysical characteristi« 10 1 be given ur 
less they st mmon that authoritativ 
obtained readily the buyer supplies thes« 


i 1 “pt “esponsibility r their accuracy 


The hemical industry, in general, is particularly ex- 


treme in refusing t ‘ the nature of fluids involved 
although usually ver ood about supplying their char 
acteristics. The exchanger manufacturer does not partic 
ularly care to penetrate - ron curtain” so long as 
the needed rmation o yhysical and heat transfer 
harac isti at fort! will rightfully ob 
nperatures 
the inlet 
plus respec | 
advisable 
llowir f 


Are | 1-con present? 

muct mu ny vapors | How 
corrosion allowance Are i f lirty? Is there 
likely to be coking? Any maximum length restriction? 
What materials for tubes, tubesheets and shell? Nor are 
all the applicable questions which it might be advisable 
to answer on occasion 


A heat exchanger is a relatively simple device, but 
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how exasperating when the manufacturer is told, after h 
has completed the design without this information, that 
1. Only a 5 psi. pressure drop can be tolerated, in 
stead of no limitation; 
A 16-ft. tube bundle will be too long 
The bundle must be removable 
Floating head design is desired 
». Square pitch is a “must 
These are not uncommon occurrences and materially 
hanging any one can require almost complete re-design 
It's even worse when the manufacturer is blamed 
later for excessive maintenance because the exchanger 
fouls rapidly from dirty liquid, when the buyer said 
nothing about it in his specification and only normal 
fouling factors were applied in design 
An amusing experience of a well-known manufacturer 
points up to desirability of furnishing supplementary 
information A coil-in-shed exchanger blew to bits 
shortly after installation; the buyer inferred either faulty 
metallurgy or fabrication despite certifications and a 
code stamp. A sales engineer was dispatched to the 
jlant, took metal samples and generally examined the 
wreckage. Associated piping revealed no obvious cause 
for excessive pressure 
Finally, by accident, the investigator found that a 
pressure regulator located underneath the compressor 
house floor had been installed to by-pass high pressure 
gas to the defunct exchanger, which had been designed for 
relatively low pressure. The explosion curred because 
the regulator had failed to regulat« In fairness to the 
customer, however, it was further found that the plant 
crew had gadgeted this arrangement without consulting 
the home office engineering department and consequent- 
\ latter's complaint had been made in good faith 


Provision for Upsets 


situation makes pertinent a st tion of ex 
manufacturers which ) » i viewed with 
ion by buyers. Advise 1 ! facturer not only 
rking pressure and temper: I the anti- 
cipated maximums on the equipment in 1 emergency 
be realist Designed accordingly, the exchanger can 
take ¢ ‘ upset i ic This ay or may not 
increase os of the ! 1 the insurance 
value an fety considerat 
Another manufacturer's per ce wit things which 
can't happen s the case 0 1 m-heated propane 
evaporator which froze up an i tubes. It was 
finally proven that the withdrawn at 
id rate that the shell pri I vent far below 
ns The ] t 
perature 


was 


Less “Spec” Restrictions 


il reasons why le xchanger manu 


S-restrictive specifications 

of material scat n peace-time he 

The Houston presentative f a large 
it this 


thing the ome can do for us is to 
custom’ standards he norma!ly uses. Instead 
ess conditions the exchanzer must meet 
frills as shell diameter, nozzle location 
so or Rest removable tube 
to a maximum o when installation 
space is at a premiun be as ossible. Ther 
we can supply a ‘standard st h will amply 
fulfill his requirements 
off-the-shelf’ i mé ‘ f rger than 
he night have received a ‘custom’ design, becauss 
his may be a borderline case between two standard sizes 
Generally it will be slightly smaller—if we think he can 
get by with it-—-because his process engineer probably 
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added a 5% safety factor in his calculations, the con- 
tractor likely jumped this 5 to 10° more, and we nor- 
mally might add still another 10% 

Many customers now are requiring U-tube construc- 
tion for high-pressure exchangers, which is fine. But for 
some obscure reason they favor long, thin exchangers 
asking for 20 ft. bundle lengths. From a manufacturing 
standpoint this is impossible because standard tube lengths 
are 36 ft. maximum in steel and often we cannot secure 
more than 32 ft. lengths. This effectively limits us to 16 ft 
bundles because, from corrosion and maintenance stand- 
points, it is inadvisable to weld two tube lengths to- 
gether 

A suggested way of preventing a pile-up of safety 
factors is to: (1) report the performance design spe 
fications without benefit of “safety factors’ and so state, 
(2) advise the exchanger manufacturer what safety factor 
he is to use in design (10° for example) or, (3) tell him 
how much “fat” has been used in developing the data he 
is to use for exchanger design. Then the manufacturer 
can apply his judgment and experience to the buyer's best 
advantage 

The principal point to be remembered is that heat 
transfer design data are no more accurate than the ex- 
perimental conditions or empirical considerations from 
which they were derived. Usually this accuracy is about 
10% in excess of the theoretical to take care of ex- 
perimental variables which are difficult to control or 
determine, and also variations in commercial Operations 
which may or may not coincide with experimental situa- 
tions 

Illustrating unduly restrictive requirements is the 

what not to do” story of another manufacturer. He 
was given all the process conditions with the added in- 
unction from the chief engineer that he was “tired of 
getting a peanut piece of pipe instead of an ‘exchanger 
A 24-in. O. D. shell was demanded 
signer worked for two days, trying to reconcile 
required heat transfer surface with anything like a 

-in. exchanger, without success for various technical 
Finally a 19-in O.D. size was settled upon, a 
very short unit consisting considerably more than the 
opprobrious design which was the only 
It was some time before the 


reasons 


peanut-size 
reasonable alternative 
customer objections were overcome, ecause a ‘big 
exchanger was wanted, but the 19-in. design finally was 
i 


nt 


acce 
t 


Common Buyer Failings 


A very common failing amon buyer is to conceal 
the possibility or known extent of fouling, especially the 


presence of entrained solids, scaling and coking poten- 
tialities. It is very helpful to have particle sizes as well 
as anticipated quantities of entrained solids. Maybe 


fluid velocities can be kept high enough to prevent settling 
and still avoid erosion difficulties 

e exchanger manufacturer admittedly has been abl 

his hi in many instances only because he knew 

long and bitter experience, not nly by process 

but with individ lants, the situations 

4 er knows what 

i specify them 

id the api ) ff surface fron 

fouling in service e man cture only two alter- 

natives which may or I simultaneously 

One is to supply an excess of surfa ver the clean 

or theoretical requirement, by the us« fouling factors 

determined by experiment and experience The other 

to arrange design to secure high fluid velocities, there- 

by keeping solids in suspension. Sealing sometimes may 

be avoided by careful attention to temperature differen- 

tials 

The penalty of the first approach is a more expensive 

exchanger; of the second higher pressure drop but with 

the added advantage of reduced first cost because of 

a smaller exchanger. Naturally the manufacturer can- 
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Wry DIDN'T 
THEY DESIGN 
ME TO TAKE 


not accept responsibility for the effects of abnormal 
fouling and his performance guarantees are based ac- 
cordingly 

Another common buyer failing, aside from specifying 
no pressure drop limitation at all until the design calcu- 
lations are made or even after fabrication has com- 
menced is to go the other way and become too restrict 
ive. The maximum acceptable pressure drop value never 
should be guessed at because is can mean real folding 
money to the buyer 

In general, the greater the permissible pressure drop 
the less expensive will be the exchanger. This develops 
from the fact heat transfer rates are proportional to 
fluid velocities at the transfer surfaces, all other variables 
being constant, because film heat transfer resistances 
will be reduced. The corollary follows that, the higher 
the heat transfer rate, the smaller the total transfer 
surface required for any given heat duty. In practice 
this means fewer and smaller tubes and a smaller ex- 
changer with consequent savings in weight of metal 
ana shipping 

This effect is quit 
pressure drop is restricted to 10 psig., or below, for 
light oil distillates and below 5 psig. for water. In many 
cases an increase in pump discharge head may be less 


charges 
material when the permissible 


expensive than exchanger surface 
Specification Sheet Is Useful 


are many different Ways of arranging a list 
cifications for heat exchangers, but probably the 
worst procedure is to prepare them from memory. It 
is almost certain that something vital will be overlooked 
The best plan is to use a list, wherein every conceiv 
able situation will be covered. While not suggested in 
the sense that it is deemed the best which can be ds 
veloped, the specification sheet used by one exchanger 
manufacturer is shown as an example he listings have 
been approved by the Tubular Exchanger Manufacturer 
Assr 
On the form is entered as an example the 
ing an actual inquiry fo lird-stage gas cooler In 
black is shown the information which was supplied by 
the buyer and in color are data which were entered sub 
sequently by the manufacturer after his calculation 
were completed I 
showing the Note that 
this ase most of the physical constants were up} 


by the manufacturer because the fluids are well known 


Unfortunately spe toes not t 


pern 


alculations behind then 


The writer has inspected similar forms customarily 
used by several engineering contractors. The u f any 
good standard forms such as these usually are is highly 
recommended by heat exchanger manufacturers. Some 
oil companies use them also 

The principal caution suggested in their use, however 
is that all the spaces on the form need not be filled out 
A blank space is construed to mean there is no special 
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Ordering Equipment 





restriction or condition to be met beyond that which may 
be indicated by an applicable code 

Also, it should be remembered that these forms, as well 
as the listing of information required, which follows, 
are intended to cover all types of industrial heat transfer 
equipment (except boiiers and fired heaters.) Further- 
more, in special or unusual problems, still other data may 
be needed. Such cases are not treated here because they 
normally require close cooperation between process engi- 


neers, engineering contractors and the exchanger manu- 
facturer 

As in buying any other equipment, the buyer’s best 
safeguard is the integrity of the manufacturer 

The following listing is divided into vital information 
and that which is very desirable but can be omitted. The 
same information is required for both tube and shell sides 
Applications of various types of equipment is beyond 
the scope of this article 


Performance data required when ordering heat exchargers 


VITAL INFORMATION: 

1. Type of service-—-heat exchanger, condenser or re- 
boiler 

2. Names of the fluids. (May be omitted if all physical 
characteristics are supplied—-see Item 4, below.) 

3. Quantities of fluids entering. (Preferably in lbs. hr 
May be expressed in gpm. or cfm. at entry conditions or 
under specified conditions. Be sure to segregate vapors 
from liquids and condensable from non-condensable 
vapors. Steam, if also present, should be shown sepa- 
rately from other vapors.) 

4. Specify quantity to be heated, cooled, vaporized or 
condensed for at least one of the fluids 

5. Physical constants of both fluids: (If a well-known 
material is named, specific or API gravity is sufficient; 
if appreciably viscous under service conditions state 
viscosity at two temperatures, specifying units used. If 
fluids are not identified, supply additional information 
below.) 

a. Liquids 
1) Specific gravity or density at 6tated conditions 
2) Specific heat, Btu. lb., at two Lemperatures (or 
supply curve) 


3) Viscosity at two temperatures (state units) 
b. Vapors 


1) Molecular weight 


2) Latent heat, Btu. lb., at two or more specified 
pressures. 
6. Service conditions 
a. Temperature 
1) Inlet—both fluids 
2) Outlet—at least one fluid, both if known 
b. Pressure 
1) Operating pressure, both fluids 
2) Design pressure 
3) Pressure drop, maximum tolerance, both fluids 
(Do not guess.) 
c. Heat duty. (Specify for reboilers only.) 


DESIRABLE SUPPLEMENTARY INFORMATION: 
1 Presence of solids 
size if known 


(Quantity; nature and particle 


2. Fluid velocities of dirty liquids. (If known. Aids in 
avoiding settling or erosion difficulties.) 
3. Scale or coke-forming tendencies 

velocities or residence times if known.) 


(State critical 


4. Maximum temperatures and pressures under emer- 
gency conditions 

5. Are fluids corrosive and what materials are resis- 
tant? 

6. Fouling factors both fluids. (If 


guess.) 


Known. Do not 


Construction data required when ordering heat exchangers 


PAL INFORMATION: 
Materials: (Note some items listed are not applic- 
to all types of heat exchange equipment.) 
a. Shell and cover. ( Usually steel.) 
b. Tubes, tube 
channel cover 


sheets, channel, floating heat and 
(Advise if cladding and bimetallic 
tubing required specity ) 

(Never specify except for special con- 
usually corrosion.) 


Gaskets 


ditions 


1. Corrosion allowance, shell and tube sides 


2. Code (Specify solely for buyer's protection Al 
ways advise if code stamp required. Specifying “TEMA 
Standard” will take care of mechanical letails and assure 
meeting API-ASME Code for unfired pressure 
Class “R" applies to oil industry; Class “C” for general 


Always specify 


vessels 


process class.) 

3. Connections shell and channel ‘or tube headers) 
Size inlet and outlet Flange series and drilling. ‘Omit 
if specification prepared for quotation cnly except ad- 
vise particulars for special Furnish details 
of size etc completed if for cor 
struction) 


connections 
When piping design 


1. Tube bundle construction 

a. Specify removable or non-removable 
floating or fixed and U-tube 
known to be necessary.) 

b. Pitch (Manufacturer 
triangular pitch 


(Specify 


types only when 


usually will design for 
Specify square pitch only when 


manual cleaning will be required. If “TEMA 
STANDARD” required, state width of cleaning 
lane only when more than ‘4-in. is necessary 
Square pitch and extra-wide cleaning lane both 
will add materially to exchanger cost.) 
Outside diameter and gage of tubing. (If buyer 
has a “plant standard’ for inventory control 
purposes. } 
i. Length of tube 
missible 


bundle (Specify maximum per- 
length only when installation and main 
tenance space is at a premium. Allow manufac- 
turer to use longest standard tube lengths avail- 
able.) 


DESIRABLE SUPPLEMENTARY INFORMATION: 


1. Design temperature. (Generally 
safety reasons.) 


specified only for 
2. Test pressure (Specify only if exception is taken 
from any code requirement.) 
3. Fin material, if different from tube (Consider 
possibilities of electrolytic corrosion 
1. If air-cooled exchanger specify 
a. Type fan drive desired. (State who 
and mount driver.) 


is to supply 


Power supply characteristics available 

Proposed location of unit with respect to sur- 
roundings (Drawing preferred. Show direction 
prevailing wind.) 
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10,000 square miles of 
catalyst surface in a 
10,000 bbi/day unit. 





it is this great quantity of 
active catalytic surface in an 
extremely turbulent “fiuid- 
ized” state that produces a 
high yield ... of high octane 


gasoline ...and...at alow 
first cost. 





fluid 
hydroforming 












































The “fluid” principle, as applied to hydroforming, provides all 
the distinct advantages of full, continuous operation. Its in- 
herent process variables also makes possible a more exact con- 
trol of the intensity of the hydroforming reaction. 


Foster Wheeler's Fluid Hydroforming Pilot Plant is available 
for stock evaluation and determination of process design data. 


FOSTER WHEELER CORPORATION 


165 BROADWAY, NEW YORK 7 NEW YORK 
\ 








Practical Tips 
PLANT PRACTICES and Ideas for 


improving Operations 


Catalyst Sampler Idea Wins $1500 


Employe given large cash award for suggesting simple 
improvement for checking on TCC regenerator 


, STIMATED annual _§savir 
4 thousands of dollars (the company 
ers not to say exactly how much} 


result of a simple home-en 
ed catalyst sampling devict 
Thermofor catalytic cracking 
General Petroleum Corp.'s 
oO ice ‘alif., efinery provided 
liman Howard H. Hannon 
award of $1500 for his sugg 
In the 


mtrolling 


Calif r 


iples mus 

that the catalyst 
red, and to make 
undergone exce 


ut 900 F 
lyst is moving very fast 
imple was quite a trick 

n addition was i 
tor un Frequent spills 
rought about expensive 

unit for cleaning 
m in th 
fies the 
The de 
acces 
r hopper 
! Catalyst 
hopper fills the bucket 
g device in one or two 
I then the sampler 
vithdrawn. The access 
just big enough t 
the device, is ther 
rticular SKill or lex 
required. The operation 
ind quick. The operation of t 
tor is not interrupted. Therefore 
id tear caused by restarting 
ator under load ) tions 
ninated. Since the new sampling 
1ethod does not involve entering the 
evator shaft, there is no catalyst 
lled inside and no need for shutting 
n the unit while the shaft 
Catalyst sampler for TCC unit regenerator with its inventor reneré e- Che cn 1 out, as was the case be rette 
troleum's stillman Howard Hannon le company states that an ave 
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Dots on the globe indicate countries where 


cracking; reforming; Polyforming; coking; 


scores of post-war refinery and chemical lube oil manufacture by solvent refining, sol 
projects carry the seal “... by Lummus” vent dewaxing and clay treating; and petroleum 


chemicals production. 
All classes of Lummus service— process design, 


engineering, construction—are represented in Each job—whether just starting, partially 


these overseas projects. In a number of completed, or on stream—bears the Lummus 
cases, combined projects constitute complete stamp of over-all competence and interna 
oil refineries. tional experience. 


Processes employed include distillation; pro We invite you t 


yane deasphalting; catalytic and thermal next project. 
} I £ proj 


consult Lummus on your 


by, Riven: THE LUMMUS COMPANY 


385 MADISON AVENUE, NEW YORK 17, N.Y. 


CHICAGO * HOUSTON * LONDON © CARACAS * PARIS 








DESIGNING ENGINEERS AND CONSTRUCTORS FOR THE PETROLEUM AND CHEMICAL INDUSTRIES 
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Catalyst sampler is handed down from platform on which it is used to Hannon 


as General Petroleum’'s president R. L 


ot about 26 hours production time 
been lost from troubles arising 
from the previous methods of catalyst 
sampling. As summarized, the bene- 
fits from Mr. Hannon’s sampler are 
as follows 
1. It is no longer necessary to shut 
down the reactor elevator to obtain 
a spot bucket sample, with the re- 
sultant possibility of a catalyst hold 
up on re-establishing circulation 
2. Loss of on-stream time due to 
difficulties in restarting the elevator 
with a full load have been eliminated 
3. Wear on knuckles of elevator 
chain due to spinning of the trac- 
tion rim when attempting to start 


Mickler looks on 


under full load, as well as overload- 
ing the electric drive motor under 
those conditions. have been elimi- 
nated 

1. A more representative sample 
can be obtained now than heretofore, 
because instead of a spot sample a 
composite of several samples over a 
24-hr. period can be taken with no 
janger of operational difficulties 

Even if there had been no tangible 
dollar saving involved, General Petro- 
leum states that it would certainly 
have adopted Mr. Hannon’'s sugges- 
tion, purely because of the effect it 
has in making the TCC unit 


tors’ jobs easier 


opera- 


How to Stop Asphalt Pump Wear 


BAD wear problem on rotary 
A gear pumps in hot asphalt serv- 
ice at Ohio Oil Co.’s Robinson, IIl., re- 
finery has been solved by 


replacing 
one of the four roller bearings in 
each pump with a thrust bearing to 
eliminate lateral, or axial shift 

In this particular installation, Ohio 
Oil has a pair of Worthington rotary 
herringbone gear pumps for transfer- 
ring finished product from the contin- 
uous asphalt oxidizer units to storage 
The hot asphalt runs at about 600° F 
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Soon after the pumps went into serv- 
ice, it was found that severe wear 
occurred at the ends of both the 
drive and the driven gears. Within a 
week to 10 days, there was a clear- 
ance of about '4-in. between the gear 
ends and the side plates on the pump 
casing. This caused considerable re- 


duction in pumping efficiency 


Several methods were tried at first, 
ncluding insertion first of a steel 
spacer plate, and then a piece of Mi- 
carta, between the gear end and the 











BEST FOR 
HIGH TEMPERATURE 
AND CORROSIVE 
SERVICES 





a scale], 
OS&Y VALVES 


Eliminate 
Stem Freezing 


b een LL be sure of pend. 
performance { high t 


under m 
perature Of corrosive service condi 
tions when you use rugged Jerguson 
Outside Screw and Yoke Valves 
These Jerguson OS&Y Vaives 
ire made to withstand severe sery 
ice, and are the ideal answer for 
high temperature and corrosive serv 
ices Where inside threads « 
tolerated 


innot b« 
Jerguson's ethcient out 
side thread design allows the vals 
stem to work freely at all times 
and forestalls possible freezing 
Jerguson OS&Y Valves are avail 
able in any alloy in order to better 
handle corrosive media; can be re 
packed under pressure have rencw 
able and regrindable seats; and are 
available with Teflon or other sp 
ial packing Outlets may be on 
center line of valve, or offset 7% 
The Jerenson OSGY feature maj 
le id ; ext fypre , lat , 


n #50 or #60 Vali 


es 


Write for full information on 
lerguson OSGY Valves 


al 


Gaees and Valves for the 
Observation of Liquids and Levels 
JERGUSON GAGE & VALVE COMPANY 
100 Felisway, Somerville 45, Mass. 

Representatives in Major Cities 

Phone Listed Under JERGUSON 
Jerguson Tress Gage & Valve Co. Ltd., London, Eng. 
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The four meters illustrated 
are part of a total installa- 
tion of nine R-C Meters in 
a large processing plant. 
These units measure 
acetylene gas sold to 
nearby manufacturers, 
who also use R-C Meters 
at the receiving ends. 
Capacities range from 
3,000 cfh to 130,000 cfh. 


GPU 


R-C METERS 


If youre measuring gas for production processes. vou can't take 
any chances on quantities. If you are busing or selling it. vou need 
cash register accuracy. You want equal precision for departmental 
Cost accounting. 

The permanent aceuracy of R-C Positive Displacement Meters 
has long been proved for all these purposes by manufacturers and 
utilities which buy. sell and use gas. Four important reasons 
account for this unvarving reliability: 


1. Accuracy is not affected by variations in specific gravity, rai 
of flow, pulsation, moisture, impurities or uncontrollable factors. 


2. Accuracy is noi subject to adjustment of meter or recorder by 
operators or other persons. 


3. Accuracy is not affected by reasonable overloads. 
4. Accuracy is permanent because measuring chambers are sur- 


rounded by precision-machined, cast-iron surfaces. 


Phe 31 standard sizes of R-C. Meters give « apacities from 1.000 eth 
to 1.000.000 cfh. They are extremely compact. permitting installa- 
tion in cramped spaces. Indicating and recording instruments are 
available for all types. For whatever purposes you measure gas, 
you can permanently depend on R-C) Meters. Ask for Bulletin 
10-B-P tb or write us your specitic problem, 


Roors-CoNNersvitLe Brower Corporation 


510 Texas Avenue, Connersville. Indiana 


OF THE DRESSER INDUSTRIE 
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pump wall. Neither method succeed- 
ed; the Micarta burned out, for ex- 
ample, in 10 to 12 hours. The final 
successful solution was to replace the 
Hyatt roller bearing on the outboard 
side of the drive shaft with a Timken 
thrust bearing. In order to accom- 
plish that, the shaft was machined 
down to fit and end bushings were 
installed to accommodate the shorter 
bearing 

The pumps have now been operat- 
ing satisfactorily for 7 to 8 months 
with no further sign of wear. They 
run almost continuously; the cycle 
being 3 to 5 weeks on and 2 days 
off. In addition, there has been no 
further leakage at the stuffing boxes 
It was necessary to replace only one 
of the roller bearings. The others 
show no further axial shift since the 
herringbone gears tend to keep the 


two shafts in alignment 


Vise Handle Stays Put, 
Saves Finger Injuries 


COiL 
SPRING 


STEEL 
BALL 


By ROBERT L. PATTON* 


NEVER-ENDING source of ex- 
quisite pain, known to anybody 
who has worked much around a shop, 
is having a bench vise handle slip 
fjown and pinch the fingers We 
thought it would be handy, and in- 
cidentally, ave lot of pinched 
fingers, if 
in any de 
the angk 
To lick t problem, we drilled a 
hole in the ub of le Vise shaft (see 
sketch), and inserts steel ball, a 
il spring, and a set screw. Now 
our vise handle slide nd-for-end at 
a touch. Yet it will stay out at any 
ingle, even in a vertical, upside-down 
position. It nev drops unexpected- 
ly on a hand resting on the vise hub 
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Fast Clean-out for Barometric Jet 


MBean job of cleaning out a baro- 
metric condenser at Socony-Vac 
uum Oi! Co.'s Atlas refinery in Buf 
falo, N. Y., has been made a great 
deal easier by the method shown in 
the accompanying sketch Before 
this arrangement was adopted, it had 
been necessary to shut down the BAROMETRIC 
water system from the unit before CONDENSER 
the jet could be cleaned, because 
3-in. valve had to be taken out 
t is necessary only to close the 
valve and then drop out the 
spool piece A workman can 
lean the jet 6” WATER 
Kian) 2 @)@) 0 — 


SUGGESTED 





Correction 


The brief item in Plant Prac- y % 
tices in the August PETROLEUM 4" T0 3 _——_ 
PROCESSING, page 881, entitled SWAGE 
“Fast Size Adjustment on Can 
Filler’, was credited to the sug 
gestion by Paul L. Jessup, So 
cony-Vacuum Oil Co., Paulsbor = 
N. J. It should have been credited 2” WATER 
to R. C. Wunschel, also of the LINE 
Paulsboro refinery 











?- 
Only Thorough Engineering 


aS 
Sk 


= and Adequate Sizing Can 
| Give You Pritchard Quality! 











New Pritchard Type “B” QUINTAIR™ 


Air Cooled 
Heat Exchanger 


Pritchard quality meat a l vhen it mes to lect 
heat exchangers. Take Pritchard ‘yp B" Quintair 
All parts requiring attention are rei y acce ble 
Thoroughly engineered for long 1 t 

sized for top performance under tt n 
Pritchard Type “‘B’’ Quintair can handle one 
loads in a single compact unit Whatevy 


will pay you to investigate the Pritchard Ty 


Exchanger Write today for full information 
“Registered Trade Nome 
Producers 
of 
QUALITY 
Specialized Process 
EQUIPMENT 





Speciolized 


ein ala SoS RE ee 


Dept. No. 1846 908 Grand Ave., Kansas City 6, Mo 


Gas & Air Treating 


Cooling Towers 





District Offices: CHICAGO * HOUSTON + NEW YORK «+ PITTSBURGH 
TULSA + ST. LOUIS + Representatives in Principal Cities from Coast to Coast 
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SAFETY STEM LUBRICATOR 


The Stem Lubricator of stainless steel bar 

stock has an isolating valve for maintaining 

safe conditions at all times 
The isolating valve is 
pinned into place to 
prevent accidental re 
moval. Its cone-shaped 
plug assures tight shut 
off during renewal of 
lubricant supply 


Specially Designed 
Neoprene Diaphragm 


Sic Compare the Safety Stem 


Lubricator of this valve with ‘ 
that of any other wide band pro- > Duplex Upper 
portional type. Look at it closely ae a Stem Guide 
. study it feature by feature. ¥ 


Then check the other features of 
the valve . . . the Specially De- 
signed Diaphragm, the Duplex 
Stem Guide, the One-Piece 
Bonnet, the Packless Bellows 
Seal, the wide variety of discs, 
the easy reversibility in the field. 





Your comparison will prove that 
the Honeywell Series 700 has all 
of the features you look for in a 
fine valve. 


Packless 
Bellows Seal 


It’s available in a wide range of 
styles and sizes. For detailed in- Wide Variety 
formation, write for a copy of tg of Glee 
Bulletin 700-2, or call in your 

local Honeywell engineer . . . he es 

is as near as your phone. 


MINNEAPOLIS-HONEYWELL 
REGULATOR Co., Industrial Divi- ‘ , . 
sion, 1910 Windrim Ave., Phila- in the Field 
delphia 44, Pa. Offices in more 


than 80 principal cities of the H MINNEAPOLIS ll 
United States, Canada and y W e 
throughout the world. @ n 
New Bulletin 750, 
“Control Valve Sizing Data,” “Value Pr educts- 


is now available 


Reversibility 
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Oil film thickness indicator, Model 1, developed by Standards Bureat 
sleeve-ty} bearing 


Oil Film Thickness Indicators 


Sensitivity of 0.00001 inch obtained with mutual- 
inductance type of electrical measuring element 


N STUDIES of engine lubricants with the shaft Operation in lubri- though the shaft be perfectly rigid 

and engines, it is often desirable cating oil at a temperature of 200 From two to six probes are therefore 
to measure clearances between shafts F. was another requirement used in the various models The 
and sleeve- or journal-type bearings Three successful var.ations of the probes are fastened rigidly to the 
during peration However, it is device have been developed The bearing under study at various loca- 
usually rather difficult to obtain such models differ in the type and number tions just outside the point at which 
measurements without affecting the of probes used, in sensitivity, in suit- the shaft enters the bearing 
operation, particularly at high speeds ability for measuring vibratory condi - : . . ai 

A method developed recently by M tions, and in type of indicating device Air-core Probes in One Type 
L. Greenough and associates of the A cathode-ray tube is used with one ir-core probes at radio-frequency 
National Bureau of Standards for the model to provide a continuous picture é sed in one style (Model 1), while 
Navy Bureau of Ships appears to of- of shaft displacement, while the other ron-co probe at audio frequency 
fer a satisfactory solution to the models give distance indicatigns on a are used with the others (Models 3 
problen rhe hes 1f the system is dial or meter Sensitivity is ample al Although the air-core probe 
a mutual-inductance type of electrical a distance change of as little as svstel é leveloped originally at 
varia- 0.00001 in. (10 microinches) less h sures for il film thickness 
tion of the « the rotating than a thousandth of the difference in 1easurements, th me principle has 


listance - measuring nent 


shaft from tw ni fixed coils re- diameter between shaft and bearing been ‘ in t sureau’s electronic 
sults in ¢ eadil easurable varia- may be detected In the cathode-! micromet and micromanome 
ion i 1e coupling between the coils tube model, a small displacemen ert: The miniature iron-core 
Development of this new gage cen the shaft causes a ace! 1 v} weve is ¢ outgrowth of 
1d the problem of measur imes as great in the fé f e « work of previo investigators 
ng film thickne in a 6-in. bearing ie-ray tube, and th 
with a radial clearance (difference in maximum magn 
radius of shaft and bearing) of about al with the syst 


of oil 


uch in 
n ! fa pair of 
0.006 in Anticipated maximum ro- general, measureme! f the dis- mall coils a prime and a second 
tational speeds were in excess of 10,- tance of the shaft fror ‘ 1 ar) 10 lose to each other and 
000 rpm hence, the gage was de- probe will not define h clo ) ot touching, the surface 
signed to make no physical contact bearing distance at poi v if th laft An alternating current 
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Details of air-core probe ¢ 


mounted in a steel block, fron I 
era ag of as resistors, and capacitors (right foregrour 

applied to the 

secondary a 

the mutual 

between the 

effect of the 

the electr 

coupling, ar 

age Varies 

coil distance 


relation bet 


at a frequency, 
megacycl the 
and approximate 
nearby metal shaft 
the closer the 
less the coupling 
The coils i 
which are operat at 
cles, are wound on the f 
shaped forn The nearby s haft 
increases the n ic flux through 
the coils; thus i the iron-core 
probes, the closer the shaft to the 
probe the greater the coupling be- 
tween the coils 
Each of the two types of probe 

has its advantages and limitations 
The iron-core technique is_ better 

Close-up of iron-core probe. Primary ¢ condar ) e woun leg suited to installations where maxi- 
mum sensitivity is desired and, fur- 
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thermore, does not require copper 
plating of the steel shaft. The rf . f * Ai 5 
eee pete mana, | The best fire-fighting foam is Air Foam! 
make possible accurate cbservations —_—__ 

at high-frequency shaft vibration 

these are not possible with the low- EE Al & AM 
frequency iron-core method. The air- 

core system is also more nearly lin 


ear: the input-output ratio is more 
closely proportional to the distance 

Model 1, the air-core unit, is used 
with a cathode-ray tube to give a Ai F ° ff ° | ° 
polar diagram of the displacement of ir Foam is more effective, less expensive 
the center of the shaft from the cen- h h . | f 
ter of the bearing This is accomp t an Cc emica oam 
lished by means of four probes spaced 
at 90-degree intervals and supplied 
with constant current The rectified 
output of each probe is connected to 
a corresponding one of the four de- 
flection elements, similarly arranged 
n quadrature, of the cathode-ray Pyrene* Air Foam is the finest 
tube fire protection yet devised for 

The position of the electron beam if , << 

. . > y ~~. 

at anv instant is thus the resultant ty ire hazards. it extinguishes 
of the four rectified probe output fast, prevents flash-backs and 
voltages. When the shaft is exactly re-ignition, is compact and 
centered, the electron beam (neces- extremely flexible. Pyrene* Air 
sary calibration factors having been F : lable i “A f r 
cebcdibatdl ehackidoatie’s tn alike emantts oam is available in America’s 
entered. When the shaft is displaced most complete line of portable, 
from center, both the direction and fixed, and mobile units, for any 
the amplitude of is displacement 
f amplitu th lispiac , size hazard. In most instances, 
are depicted on the face of the tube 
they can be operated by one 
Iron-Core Models man! Installation and upkeep 
costs are almost always lower 
than those for chemical foam. 


a cathode-ray tubes 2 os ee ze i And foam compound costs less. 
e than cong . both are te ots MAIL COUPON TODAY! it will 
to precise distance measurements . 
bearing test installation afte: If your firm must cope with bring a valuable FREE reference booklet 
led an over-all pi the danger of oil fire hazards illustrating and describing air foam equip- 
you owe it to yourself to ment for every type of oil fire hazard. 
In Model 3, which uses study the Pyrene reference 


2000 


catalog, and have the informa 
tion in it available at your 
fingertips. Send for your copy || 
today — without any obligation, 


of course 


AIR FOAM 


M. Reg 


PYRENE MANUFACTURING COMPANY 
Gtiinnein hate 


having ar 
calibrated 
which al 
nstead 


s probably 


Send me the new, free Pyrene Air Foam reference catalog 


curate of the Company 
the pres 


th S 


Name 
% Position 


Address 


City Zone State 


creer we ew we ew ew ew ew ee eee 
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wow DuPont caw wep you cain 
maximum gasoline stability 


with minimum antioxidant 
treating costs 


District Laboratory conveniently located in your 

area. A member of the laboratory staff will be 

glad to go directly to your refinery to take samples. 

Our personnel have had many years’ experience 

in antioxidant treating problems. This enables 

them to quickly select the proper concentration 

range for investigation, and to determine the 

sen neat MIMNNIINA- toy thee, einabeah, ananaitiadl om 0 will most effective method of testing. Asa result, their 

Sives, Du Pont mointoins five stroteaically located district tobe recommendations—based on your own refinery 

ratories. This picture show » up-to-date, fully-equipped processing operation—can be valuable in meet 
chemical section of the Ho aboratory ing stability specifications at minimum cost. 

Du Pont Antioxidants are available from waree 

houses in Houston, Texas; Los Angeles, Calif.; 


g = 2C-e y ey ate > lative effective- : . e ? 
Have you recently evaluated the relative effective and Carney’s Point, N. J. 


ness of different Du Pont antioxidants in your 
gasoline stocks? The chances are that it will pay 
you to do so... in terms of both greater stability NOW AVAILABLE AT NEW LOW COST! 
ys . The price of all DuPont Antioxidants has recently 


. been reduced . . . write the nearest Du Pont district 
Changing crude sources, for example, may alter office listed below for full details. 


the response of your gasoline to the antioxidant 





and lower treating costs. 





you are now using. To meet such variations, 
Du Pont makes two different types of antioxi- 
dants. No. 5 is an aminophenol, and No. 22 is 
a phenylenediamine. 
To help you select the most efficient antioxi- 
dant for your particular stocks, there is a Du Pont AEG WS. pat OFF 
Better Things for Better Living 
«++ through Chemistry 


Petroleum Chemicals 


E.1. DU PONT DE NEMOURS & COMPANY (INC.) 
Petroleur hemico v °e WwW ' 98, Delaware 


Que 
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PROCESSING PATENTS 


By PETER J. GAYLOR, Patent Attorney 
Gaylor, Cifelli & Jurick, Newark, N. J. 


Combination Acid-Clay Treating 
Method Improves Quality of Fuel Oils 


7. oe rf ninating screen 
clogging ) 


lity 


storage 


method 
furic acid lowed by n 
of the 
aqueous 
Accord Shell 
, 


Co.'s U. 8S. Patent 2 


parated sour oil phas 


alkali 


proved fuel oil cé be 
process 
tion of a_ controlled i 
treat, separation of the oil phase from 
acid phase, followed by a first clay 
at, coordinated with the acid treat 
id with one or more subsequent clay 
of the 
elected temperatures and with simul 


sulfuri 


separated oil phase at 
taneous gaseous blowing in presence 
of the clay 

The amount of clay needed for re- 
material remaining 
dispersed and or solubilized in the 
acid treated oil phase and for the 
subsequent clay treatments increases 
with amount of acid used in the acid 
treatment. Furthermore, the amount 
of clay utilized in the first clay 
treatment following the acid treat- 
ment is critical Most of the color 
improvement and sludge acid removal 
takes place in the first stage There- 
fore ufficient clay must be added to 
insure a low neutralization number 
of the oil leaving the separator fol 
lowing the first clay treatment gut 
is to be gained by util 
excess of clay in this 


moval of sludge 


nothing more 
izing a large 
first clay treatment since it does not 
reduce the clay requirements of the 
subsequent treatment(s) and eco 
nomically it is undesirable 
The proportion of acid utilized in 
the acid treatment range in general 
about 1 to 4 Ibs. of abcut 87 
sulfuric acid per barrel of l 
However, depending on the 
nature ¢ I vil, there is ¢ 
ratio of acid to oil fora gi ‘ of 
contacting conditions Thus, it has 
been found that for treatments 
normal ambient. atmospheri 
tions the foll 
mum for three different refinery 
oil stocks: 1's to 2 Ibs. H.SO, per 
f thermally cracked stock; 3 to 3! 
Ibs. per bbl f catalytically 
stock: and 1 per bbl. of heavy sour 


wing ratios are 


racket 


straight run gas oil 
The first clay treatment should be 
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effected at ambient atmospheric tem 
However, it is advantage 
ous and sometimes necessary to ef 
ct the 
ment ) 
vated temperature. The temperature 


peratures 


clay treat- 
preferably two, at an el 


subsequent 


ma be as high as about 189° F., 
and preferably should be up to 160 
F., in the subsequent treating stages 
if the oil has been treated wth the 
optimum When an 
f acid is utilized temperatures 
even as low as 130° F. have 
found to be harmful 
large quantities of clay were 

The clay 
tageously carried out by a 
tion of consecutive mixing and sepa- 
steps, the final oil-clay sepa- 
ration (settling and decantation) be- 
ing followed by a dry filtering opera- 
tion of separated oil phase. In a pre- 
ferred embodiment a charge of the 
acid-treated oil is mechanically agi- 
tated for about 15 to 30 min. with the 
first clay charge, the mixture passed 
to a settler from which settled clay 
is withdrawn and sent to waste or a 
recovery system while decanted oil is 
passed to a second stage m.xer. The 
oil is then mechanically agitated with 
a second clay while simul- 
taneously blowing with an inert gas 
(N,, CO,, ete), alone or m xed with 
oxgen, air being a preferred gaseous 
mixture, for about 15 to 30 min. at 
120-135° F The blowing serves to 
eftect lloical part- 
icles, Which are removed by the ab- 
sorbent clay, while at the 
removing excess SO The oil is then 
separated from the clay in a seccnd 
ettler the 
charged to the first treating operation 
while the oil (if desired) is charged 
to a third mixer where another clay- 
air treatment is carried out similar 
to the second clay treating, except 
ac a higher temperature Recovered 
clay from this third step may be used 
n the second step. The treated oil 
then is filtered to remove any re- 
maining suspended clay particles 

The neutralization numbers of the 
clay treated higher in 
ach case than those of the aqueous 

treated product, which, of 
. Was thoroughly water washed 
tu. remove any excers alkali It is 
not known if this represents organic 
acids present in the acid-treated prod 


amount cf acid 
excess ( 
been 
unless very 
added 
advan 
ombira- 


treatments are 


rating 


charge 


coagulation of « 


Same time 


separated clay being 


product are 


course 


New Developments 
in Processes 
and Products 


uct which are not removed by the 
clay treatment, but are removed by 
neutralization, or if it repre- 

nts organic acids formed in the oil 
as a result of the air blowing of the 
neutralized oil in the presence of the 
clay in the subrequent clay treat- 
ments, and which acids are not si- 
adsorbed and removed 


caustic 


multaneously 
by the clay 

However, there is evidence which 
licates that the first possibility ac 

at least in part, for the high- 

The use of more acid in 

treatment 

these 

a lower 


appears to re- 
acids and give 
neutralization number, but 
over-acid treatment increases the po- 
tential wrosivity of the finished 
product In this connection, it has 
been found that aqueous caustic more 
completely sulfur dioxide 
from the oil than does clay neutral- 
ization, but that the air blowing in 
the presence of the clay effectively 
removes the sulfur dioxide There- 
fore, the higher acidity of the clay- 
air treated product than the aque- 
ous cauctic treated product is not at- 
tributable to a difference in the re 
moval of sulfur dioxide 

Another advantage claimed over 
the aqueous caustic treatment is the 
avoidance of introducing water into 
the oil, which is believed to contrib- 
ute, at least in part, to the tendency 
of the usual fuel oils to result in the 
clogging of screens in burner instal- 
lation fuel oil lines 


organk 


removes 


Wear Preventives in Fuels 


ECENTLY 
siderable 
volatile 


there has been con- 
activity in the use of 
corrosion inhibitors in wrap- 
used for metal articles 

is marketing VPI for this 

A patent just issued to 
Development Co, discloses ad- 
ous use of such volatile cor- 
bitors for preventing wear 
engine parts. This is done 
ably by incorporating at least 
0.001 of such inhibitor in th 
yne example, the use of morpho- 
in gasoline (0.1 mg per 

eported to have reduced 

by 20% in a 20 hr 

Placing solid morpholine 

in the air cleaner of a Diesel 

engine that the vapors could be 
sucked into the combustion space by 
the air, is claimed to have shown a 
decrease in piston ring wear of 17% 
It is specified that the inhibitor should 
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Processing Patents 


i\ 4 


OOOO? 





Fluosulfonic Acid Promotes 
Sulfuric Acid Isomerization 


gb. Zi n of branched 
paraffi 


For 


Lubricants 
tne 
ethylp 


clane ¢ > te 


Patents Issued in August 


The following 
i] es the patent 
aclhé n t 


assiqne 


classified listing 
number, patenter 

ifuric ¢ saggtne tye 
id Francis of all patents ed to be 
oO terest to the petroleum proc 
essing tdustries contamed 


brief 
be lie 


descrip- 


as um 
the Official Gazettes of the U. 8 
Patent Office for Auaqust 7, 14 
21 and 28, Vol. 649, Nos 1-4 


Fuels 
ISOMER IZATION 


Chemicals 
ETHYL PENTANE 


Catalysts 


98 
WT % HrS0, 


big. | Effect of additions 
I 4 i I $ 


erizin 


Conversions 


& 
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Processing Patents 





Specialties 


Hydrocarbon Synthesis 


Refining 
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Miscellaneous 








I 
HOW TO SELECT A 


WATER 
CONDITIONING 
SERVICE 


With a host of cooling water conditioning “specialists” 
ready to step in and “solve” your water problems, the job 
of picking the service best suited for your needs isn't easy. 
But when you make your selection, consider carefully 


these three vital factors for successful, economical operation: 
@ A service based on a sound engineering background 
@ A service with a proven record 
@ A service backed by ample engineering facilities 
Let's discuss it! 


W.H. & L. D. BETZ, Gillingham & Worth Streets, 
Philadelphia 24, Pa. 


COOLING WATER CONDITIONING -« BOILER WATER CONDITIONING 


(To 


obtain more data on advertised products see page 1164 
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with the ALL-METAL 
Foxboro dip Cell! 


x 


a Gate * 


.+. gives fastest response, 
longest sustained accuracy, 
lowest installation cost 


Simpler in design, simpler and much less expensive to install, far 
easier to maintain . . . the all metal Foxboro mercury-less dp Cell 
offers greater speed of response, permitting closer flow control, 
than has ever been possible before. Its negligible displacement 
and corrosion-proof construction of Type 316 Stainless Steel elim- 
inate usual maintenance problems, even in service on highly 
corrosive or viscous fluids previously considered unmeasurable. 

The Foxboro d’p Cell measures differential pressure by the 
force-balance principle and transmits pneumatically to indicating, 
recording, or controlling receivers. Small, compact, weighs as 
little as 19 lb. Ranges: from 25” to 800” HO. Working pressure 
ratings up to 4000 psi. Steel or stainless steel construction. Inher- 
ent over-range protection. Easy in-the-field calibration and 
range changes. Optionally available with pre-assembled mani- 
fold piping shown in photo above 

Thousands of d, p Cells now in use throughout industry. with 
many repeat orders now on our books, indicate the wide accept- 
ance and successful performance of this revolutionary develop- 
ment for the measurement of liquid, steam, gas, or air flow. Write 
for detailed Bulletin 420. The Foxboro Company. 24610 Nepon- 
set Avenue, Foxboro, Massachusetts, U. S. A. 


RECORDING - CONTROLLING - INDICATING 


INSTRUMENTS 


page 


1164) 


PETROLEUM 


PROCESSING 


October 








IN THE UNITED STATES, CANADA, AND ENGLAND 
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Brief Reviews of 


EQUIPMENT PATENTS New Inventions 


in Equipment 


Catalytic Synthesis Reactor 


Revolving helix provides satisfactory means for 
maintaining proper catalyst fluidization 


A CATALYTIC conversion appar 
atus, designed for reacting syn- 
thesis gas to hydrocarbons, utilizes a 
rotating helical screw to move the 
catalyst bed through the vertical re- 
action zone Using concurrent flow 
the device may also be employed for 
such other reactions as polymeriza 
tion and dehydrogenation, it is stated 
An advantage cited for the des.gn 
is in its ability to maintain the cat- 
alyst in a fluidized state within the 
reaction zone during the conversion 
irrespective of the density of the par- 
ticular catalyst in use and the con- 
traction in vapor as a result of the 
reaction For example, in the syn- 
thesis gas conversion, substantial con- 
traction in vapor volume occurs. This 
normally causes some loss in fluidiza- 
tion of a powdered catalyst in more 
conventional type reactors wherein 
fluidization is effected by gas flow 
Also with high density catalyst, ex- 
tremely high rates of gas flow are 
nece:sary to effect fluidizaticn a 
conventional reactor Fluidization of 
dense catalyst particles without the 
necessity of maintaining undesirably 
high rates of gas flow is a material 
advantage with relatively slow con- 
version reactions which require more 
contact time 
The operation of the device, which 
is illustrated in Fig. 1, is given in 
the following typical example It is 
being used in the example for con- 
verting CO and H, into hydrocarbons, 
oxygenated compounds and the like 
by contact with a powdered catalyst 
of the iron type at a temperature 
range of about 550-650° F. The cat- 
alyst may comprise about 94° me 
tallic iron, about 4% alumina, and 
0.1 to 2% potassium oxide. Particle 
size ranges from about 60 to 325 
mesh teaction may be carried out 
inder pressure of about 150-250 psi 
The synthecis gas, preheated it 
necessary, is conducted througn pipe 
10 into the bottom of the vessel 1 
(see Fig. 1) Gaseous reactants rise 
along or through the flights of the 
rotating helix in the inner jacketed 
chamber 3 and in contact with the 
catalyst powder being lifted by the 
helix. The helix may revolve at from 
about 100 to 2000 rpm Reactants 
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C004 ANT —— 


Fig. 1—*“Fluidized moving bed” is an essential feature of this catalytic 
version apparatus (U. S_ 2,562,993) 


may be introd.ced at sufficient rate “he latter tw 
to flow through reaction zone 3 at 
space velocity ranging fron 


5000 cu.ft cu.ft. reactor space 


variable 


» Maintain catalyst 





Equipment Patents 





of interest or value to petroleum 
processing and handling opera- 
tions 
al adapted for this specific pu Processing, general 
and ther 1e0 P 
14 . I 
we the synthe 7 : 
t 
the heat of reaction This is 
ymplished by circulating cooling 
liquids ch as water or organic com 
pounds such as diphenyl through the 
various cooling jackets in inner and 
outer vessels and through the hol 
low helix 
Catalyst powder rising to the top 
of some 3 spills over into the annual 
space 3a and moves downwardly and 
countercurrently to a rising stream 
of stripping gas, in this case, hydro- 
gen Catalyst make-up is accom- 
plished via lines 50 and 40, being 
forced in by the feed gas. Used cat 
alyst may be drawn off through line 
1 
U. S. 2,562,993, issued August 7 
1951, to Eugene E. Sensel and Roland 
A. Beck, assignors to The Texas C , 
New York co pate 


Catalytic Reactor 


Patents Issued in August 

The following classified listing 
covers patents issued during the 
month of August believed to be 





we ee 








Survey of Plants Shows:— 


15 of 20 Engineers 
Prefer Nicholson Traps 


A To determine the best steam trap on which to standard- u 
ize, @ large processing firm recently asked their plant engi- 
neers for their preference. In 15 out of 20 plants the choice 





was Nicholson 


The repeated adoption of Nicholson steam traps in plants 
currently in big ‘‘cast-reduction-through-modernization™ pro- 
grams is another indication of their advanced features. To 
learn why an increasing number of leading plants are 
standardizing on Nicholson thermostatic steam traps send 
for our catalog. 5 types for every power, heat, process use 


size “a to 2 press. to 225 Ibs 
Catalog 751 or see Sweet's 


W. H. NICHOLSON & CO. Wixi Skene! “a! 








Valves 


12 


and Compressors 


Miscellaneous 


s 





How to Obtain Patents 
Readers may obtain copies of 
any U.S. patent from the Patent 
Office at 25 cents each Order 
by patent number direct from the 
Commissioner of Patents, Wash- 


ington 25, D. C 
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NON-STICKING w® NON-LEAKING w» QUICK OPERATING 


Tank controls have to be safe! Leaks must not occur. Quick operation is essential to switch from tank to 


tank and line to line. Only Nordstroms offer assurance of perfect performance, regardless of line fluid 


Ne = @ 
VALVES 


-NOW AUTOMATICALLY LUBRICATED with Luyounall 





HYPRESEAL ‘ 
Main Line Type HYPRESEAL 
Medium Pressure Type 


‘A 


STANDARD 
Venturi Type 


= 
Theres 

STANDARD 

YQ Screwed Gland Type 
ee Pe . a 
MULTIPLE ORIFICE METER HEADER Le) -dohepe Ley ') & = 
7 7 = 3 j 
! \LVE TWO-BOLT SERVICE COCK 


General Service Type Lubricated 





OIL COUNTRY FIELD PLANT 
GAS DEHYDRATION UNIT 


taal’ 
aa! 


STATION MASTER CUT-OFF VALVE 
—-AUTOMATIC POWER OR MANUAL CONTROL 


KEEP UPKEEP DOWN 


ROCKWELL MANUFACTURING COMPANY 


400 ae a Avenue, a 8, Pa. 








NEWS OF 


Rockwell Makes Staff Changes 


Gilbert T 
pointed 
ucts for the 
Rockwell 


Zowman has been ap- 
prod 
Division 
Pittsburgh 
Penna He had 
joined the firm in 
1939 as a es 


n 


sales manager of gas 


Meter and Va!ve 
Mfg. Co 


gineer assigned 

northern 
ter? 

and later 


ed sales and 


Mr. Bowman 


the San 
branch 


ill 


Mr. Kitzmiller 


sco is Robert 

who first worked for 

npany in 1934 in Pittsburgh 

Mr. Kitzmiller later moved 

es engineering posts in Los An- 

and in Seattl 
Hans A. Altorfer 
d chief engineer of Rockwell's Nord 
strom Valve Division at Oakland 
He has had 20 years’ experi- 

nee in design work with Terry 
Turbine Co. and Allis-Chalm- 
Co. and is a member of a 


has been appoint- 


Steam 


of technical societies includ- 


American Petroleum Inst 


Underground Corrosion Eliminated 


A $15,000 installation « 
protect 
piping 
$750.000 has 
liminated a!'‘l corrosion, a 
to Harco Corp., 
cathodic 


ymprises 


manufactur- 
equipment The 
15.000 sq ft 
Ssurta i 
gas pumping 
both to carry water to and 


western station, used 
from the 
ompressors and water to cooling 
towers Soil conditions ere 
that unprotected metal pir lasts on 
an average of 9 to 11 ye 


Electrodes 


such 


ynsist of total of 80 


PETROLEUM PROCESSING, October, 1951 


Manufacturers 
Distributors 
Engineering Firms 


SUPPLIERS 


National Carbon graphite anodes, us- 
ing National Carbon Type BF-3 
backfill material General Electric 
rectifiers delivering an estimated pow- 
er output of 130 amps 
to provide the current 


The facilities of the 
laboratories will be 
for development of Bowser products 
for the petroleum industry, railroads, 
installed and general industrial usée Special 
projects will include new automotive 
testing equipment Dr. Robert IL. 
Sarbacher organized National 
Scientific in 1947 and is its president, 
plant will become director of research for 
America at s0WS ind will also head the 
building and evelopment work of al] subsid- 
operation lat« ia! ympanies He will 
lectric power I 


Washington 
made avai.able 


were 


Aluminum Plant Uses Lignite as Fuel wane 


A new a'uminum smelting 
for Aluminum Co. of 
Rockdale, Texas, now 
heduled for partial 
in 1952, will use « National Scientific and 
erated by ling lignite for l re will be no changes in the lab 
The lignite will be 
County, in the vi 


prod- 


remain as 


burr 
mined in 
nity of the 


nnel 


plant This is sai 


New American Meter Plant in Dallas 
plant of its type 
fuel for electric p 

When ful] 
facilities at i 
1953 capacity wi e in ‘exas “quipmer 
the neighborhood of 170 


of Philadel 
operation of | cot nas ¢ lt é oO ce meter 
Rockdals s 


Dallas 
production orifice 


is orifice 
needle valve fittings, et« 
1000 uced in the 


ear Employment 
i to reach new Southwe 


C. Holtz, of 


manage the 


stern 

Erie 
. unit 

Bowser Adds Electronics Work 

Acquisition of National Scientifi 

Massachu 

a ¢ 


ac Improved Claus Process Available 
saboratories, nc 


setts Ave N.W., Washington 
by Bowser, Inc., 33 No. LaSalle St 
Chicago, Ill, indicates an increase in 
activity in the field of 


30wse! 


2010 


Bamag-Meguin has 
new 


announced a 
process for the 
emental sulfur from hy 
sulfide It is said the 
can be used with 


improved Claus 
recovery ot 
electronics by jrogen 


process 


gases having more 





| 


De Laval Expands San Francisco Service Unit 


New West Coast pump and turbine service fac. litic 
Steam Turbine Co. of Trenton, N. J., at 


s, just completed by De Laval 
San Francisco, Calif 
[t will provide increased uusing and service for standard centrifugal 
pumps, IMO pumps, speed reducers, and related De Laval products. The ex- 
panded activity will be under the d rection of C. F. Re 


ympany’'s West C 


160 Folsom St 
ware! 


eves, long in charge of 











Overall view of the Hardinge Rectangulor Clarifier installation at Shell Oil Company's Houston 
refinery. The Hardinge traveling mechanism is 41-6" ocross and spans two settling sections of the 
60 -long oil-water separating tank 


FOR OIL-WATER SEPARATION 
SHELL OIL ADOPTS 
HARDINGE CLARIFIER 


oO 


The Hardinge Rectangular Clarifier (shown above) is in service in one of the gravity type 
oil water separators at Shell Oil Company's Houston Refinery. The traveling carriage with 
attached duplex sediment scrapers is mounted on rails supported by the concrete walls of 
the separator and extending the length of the settling sections A flexible electrical 
cable supported on pulleys supplies current to a one horsepower motor which operates 
the carriage and assemblies. This clarifier, designed for continuous operation, is con 
trolled automatically, requiring the attention of the operator only in starting and stopping 
as moy be desired 


During normal operation of the 

seporator, Shell Oil finds it nec 

essory to operate the Hardinge = 

clarifier for only two hours each 

day Following a period of ea 

heavy rainfall the period of tm mir —s 
operation is extended for re- de a 

moval of additional amounts of 

solids and slop oils entering the 

separator 


Sediment and sludges which ac 
cumulate on the floor of the 
separator are transferred by the 
duplex scrapers to sediment 
sumps recessed in the concrete 
floor of the separator and from Close-up view of the Hardinge traveling mechanism, showing 
which they ore removed by skimmers removing flooting oi! from the surface. This carriage 
also supports the sludge scrapers which remove the sediment 


f 
sludge pumping facilities. Dup from the bottom of the settling tank 


lex skimmer blades move the 
slop oil at the water surface to 
slotted pipe skimmers which remove this oil from the separator. The maintenance of a 
clean separator by effective removal of sediment and slop oil using the Hordinge clarifier 
mechanism is a significant factor in efficient performance of the separator 


Hardinge Rectangular Clarifiers have been proved efficient for the separation of oil-water in mony 
refinery operations during the past two yeors We will be happy to send you operating data on 
other installations Write today 


HARDIN GE 


COMPANY, INCORPORAITED 


YORK, PENNSYLVANIA— 240 Arch St. Main Office and Works 


NEW YORK 17 @ SAN FRANCISCO 11 @ CHICAGO 6 @ HIBBING, MINN. @ TORONTO 1 
122 E. 42nd St. 24 California St. 205 W. Wacker Dr. 2016 First Ave. 200 Bay St. 
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than 10°;%-vol. HS, and results in a 
yield of 95° sulfur with an electrical 
energy consumption of 50 KWH per 
ton of sulfur produced. The process 
and equipment are available through 
the manufacturer's agents, General 
Industrial Development Corp., 270 
Park Ave., New York 17, N. Y 


Swartwout Opens Houston Office 


The Swartwout 
Co., Cle v e- 
land, manufac 
turers ot power 
plant and process 
control equip 
ment, has opened 
a new sales office 
at toom 674 
M&M Building 
Houston, to serv- 
ice the Texas 
area. J. B. Down- 
ey will manage Mr. Downey 
the power plant 
and process control divisions, and 
William A. Sharp will be in charge 
of roof ventilator work 

Mr. Downey, a graduate of Case 
Tech, was formerly with Nationa 
Carbon Co. and with General Dry 
Zatteries, Inc., in Cleveland Mr 
Sharp has served as a sales engineer 
in southern and central United States 
for several companies, the last being 
the Fluor Co 

Swartwout recently introduced a 
new all-electronic instrument trans 
mission system See article on In 
strument Show this issue, pages 
1123-5 


Clark Promotes Probst 


Clark Bros 
Co., Inc., lean 
N. Y¥. engine and 
compressor man 
ufacturers has 
appointed G 
W. Probst 
ern regional 
manager Asso- 
ciated with 
sales departme 
for the past 
sales manager 
Tulsa for the | ] years. In hi 
new positior wil ordinate sale 
activiti the California, Oklahoma 
Texas } £0 ritories His 
headquarte ' main the sales 
office at 125 West 
Okla 


National Airoil Executive Dies 


G. Frederick Bauer, 50. chief tech 
no‘ogist of National roil Burner 
Co., Philadelphia, died August 9, ir 
tichmond, California while on a busi- 
ness trip. He had been with the com- 
pany 19 years, the last 12 of which 
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How they 
lined up efficiency — 


to save dollars-at _ 


Dollarhide 


@ The Dollarhide Plant, operated by The Pure Oil Com- 
pany, is a “beautiful” plant, say those who have seen 
it—one of the newest. most efficient gasoline plants 
today. 


Those Cooper-Bessemer GMV compressors and JS gas 
engines do make an impressive line-up, but more im- 
portant, they line up a combination of reliability and 
efficiency you just can't beat. That's why they're on this 
and so many other important jobs. 


The compressor line consists of eight 10-cylinder 
GMV's, all supercharged, for a total of 10.040 compres- 
sor hp (at 3150’ elevation). Each is a 3-stage compressor. 
zero suction to 650 lbs. discharge, with automatic speed 


Another Example 


o 
Lfficient Power 


at Lower Cost 


control and manually operated unloading. This mini- 
mizes maintenance and attention without risking a suc- 
tion pressure drop that would allow air to enter the sour 
gas stream. 


There are modern Cooper-Bessemer V-angles.. . 
GMV's, GMX’s and GMW’s from 220 to 3.000 bhp... that 


will efficiently meet your needs no matter how exacting 
or complex. 





“The 


Cooper -Bessemer 
Corporation 





New York, N.Y 


Calif 


Parkersbur 


35, W 


Son Francisco Greaaton Pampa 


o, Okla St 
Caraca 


re) 
Odessa, Texas Seattle 


St. Louis, Mo Los Angelé 
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nd 


vo 


MOUNT VERNON, OHIO — GROVE CITY, PENNA 


reveport, la 


Venezuela 
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INO WY EFFICIENT DESALTING IS MORE IMPORTANT THAN EVER 


... because efficient salt removal 
can be an important factor in a re- 


finery steel conservation program. 


1 Salt carried over promotes the evolution 


of hydrochloric acid, a severe source of corro- 
sion, especially in the overhead sections. 
Efficient desalting helps to prevent metal 


losses due to this kind of corrosion. 


2 Salt in the crude charge causes the depo- 
sition of hard, flinty coke in furnace tubes, 
frequently resulting in hot spots and tube fail- 
ures. Also the rigorous cleaning measures re- 
quired to remove hard coke are a source of 
tube wear and metal losses. Efficient salt re- 


moval prevents the formation of hard coke. 


2” TRETOLITE DESALTING thas o definite 


place in your steel conservation program 





Tretolite chemical desalting has proved its high 
efficiency in refineries everywhere. In plants with 
throughputs varying from 2000 b.p.d. to 50,000 
b.p.d., the Tretolite process is desalting well over 
a million barrels daily. Salt removal percentages 
are in the 90 to 95% range with extremely low 
water, heat and chemical requirements. The flexi- 
courtesy Standard Oil Company of Obic bility of the Tretolite desalting process often 
permits the incorporation of existing refinery 
equipment in the flow scheme, holding the need 
TRETOLITE COMPANY for scarce new material and equipment at a mini- 
Chemicals for the TSetroteum Industry mum. Why not discuss desalting with a Tretolite 
ST. LOUIS 19, MISSOURI LOS ANGELES 22, CALIF. engineer soon? 


DEHYDRATING e WATER DE-OILING e CORROSION INHIBITION « LE PREVENTION « PARAFFIN REMOVAL 
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were spent entirely on combustion 
developments for chemical and pe- 
troleum processing. Mr. Bauer was 
known for his pioneering work on 
high temperature flame photography 
and the flow of gases in petroleum 
furnaces 


Personnel Changes 


Hills-MceCanna Co.—-Fred R. Grass- 
le, retaining duties as secretary, ap- 
pointed assistant to the president: 
R. T. Kidde to general sales manager 
of all divisions 


Taylor Forge & Pipe Works—Galk 
Carroll to the Houston district sales 
office, from scales and advertising 
manager for Tube-Kote, Inc 


Union Carbide and Carbon Corp. 
James F. Eversole to manager of re- 
search administration, from superin- 
tendent of Linde Air Products Co 
laboratories at Tonawanda, N. Y. 


Houdry Process Corp., Research Di- 
vision Laboratories at Linwood, Pa. 
Heinz Heinemann to section leader in 
charge of process research and E. R. 
Boedeker to section leader in charge 
of exploratory research. Two new 
staff additions: Dr. Sterling E. Voltz 
from Temple University, and Dr. Hi- 
roshi Shimizu from the University of 
Utah 


Graver Water Conditioning Co. 
Harold R. Fosnot to eastern sales 
manager, with headquarters at 216 
West 14th St., New York, from Chi- 
cago district manager. Herman M 
Ross to Fosnot’s previous post in 
Chicago, from Cleveland district man- 
ager. Richard E. Lewis to Ross’s po- 
sition, from the home office in New 
York 


Baldwin-Hill Co.—J. L. Mohun to 
division manager at new sales office 
at 4101 San Jacinto St., Houston 4, 
Texas 


Midwest Piping & Supply Co. 
John E. Brock to director of research, 
with headquarters at the main plant 
and executive office in St. Louis, Mo 


Solvay Sales Division, Allied Chem- 
ical & Dye Corp.—Lester B. Gordon 
to vice president from director of 
sales; Denman Peniston to director of 
sales from assistant director of sales; 
John H. Elleman to assistant director 
of sales from sales manager of the 
calcium chloride department 


A. O. Smith Corp.—John B. Mad- 
den to hydraulic sales manager for 
the north central district, with offices 
at 310 So. Michigan Ave., Chicago 

Hardesty & Co—William S. Har- 
mon to technical director, with head. 


quarters at 3512 Cedar St., Philadel- 


PETROLEUM PROCESSING, October 1951 


Wherever AIR or GAS is used 
Investigate STANDARDAIRE 


AXIAL FLOW BLOWERS 
Reap STANDARD’S engineered- 


for-production program has resulted in 
the acceptance of Standardaire Blowers 
for virtually every important industry, 
Blowers are currently being produced 
for a wide range of applications in a 
rapidly expanding market — and in 
many instances to suit specific require- 
ments and specifications. The amazing 
acceptance of Standardaire Blowers is 
indicative of their superior operating 
characteristics, high efficiency and 
dependable performance in round-the- 
clock service. For further details we 
invite you to consult with our engi- 
neers. They will be glad tostudy 
your air or gas problems and make 
recommendations. Write Dept. E59 


READ STANDARD CORPORATION, 
370 Lexington Ave., New York 17, N. Y. 





am 


—~ 


Standardaire 1218B23 
Blower to deliver 2850¢.f.m, 








at 1160 r.p.m, 








Engineers like the STANDARDAIRE principle 


RECENT BLOWER USERS: Amalgamated Sugar Company « Brillo Manufacturing 
Co., Inc. * Chicago Pump Co, « Cleaver-Brooks Company *« Dow Chemical of Canada, 
Ltd. + E. I, DuPont de Nemours & Co, « Fairbanks, Morse & Company «+ Hercules 
Powder Co., Inc. + Hills Bros. Coffee, Inc, « Husky Oil Co. » Koppers Company, Inc. 
Monsanto Chemical + National Advisory Committee for Aeronautics » Ozark-Mahoning 
Co, + United States Navy » Standard Brands, Inc, « West Jersey Paper Manufacturing Co. 


BLOWER-STOKER DIVISION 
1 
meee) EAD STANDARD 


CORPORATION 


NEW YORK ¢« CHICAGO e« ERIE « YORK « LOS ANGELES 
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Now onAtream! Design capacity— 

. 1000 barrels per day. Now catalytically 
reforming a feed stock charge of 
mixed straight run naphthas 
and cracked gasoline. Engineering 
by Koch Engineering Company 
Construction by Peppers. 

Write us for full information on 
how your refinery can profit 


with Perco Processes. 


perco vivision PHILLIPS PETROLEUM COMPANY sarmesviite, oxtanoma 


+ A SERVICE MARK 
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phia 34, Penna., from the engineer- e 
ing and research departments of ul 
Merck & Co., Ink 


« 3 e 
Koppers Co., Inc.—Dr. C. F. Fry- at into your pipe-lines 
ling, a leader in the development of \ 
cold” rubber, to the research depart- 
ment to supervise special projects of . 
a pioneering nature, from supervisor 
of polymerization research for Phil- 
lips Petroleum Co 


Fluor Corp.—James F. Kneubuh! to 
New York office district sales man- 
ager, in addition to duties as assist- 
ant manager of sales. J. Simon Fluor, 
executive vice president, to the ex- 
ecutive committee of the National 
Constructors Association 


ex 
- 
\ 


Te 
SS 
SS 7% 


W> \ 


Southwestern Engineering Co.--H 
V. Hughes to manager of the indus- 
trial division 


. 
SAAS 


OL MMM 
Saws 


WAY 


AW Baw S 
WN 
RRO 


WH 


AAA 
Wd me 

ae ne 
J 


MB. F 
S RRA 
ANY 

WW 


WAL 
Sy 


Worthington Pump & Machinery 
Corp.—Charles Ebem Wilson to West 
Coast consultant on sales problems 2 = 
from sales vice president. A veteran e - se F 
with 59 years’ service for Worthing- Reduce maintenance with D-F S-E Joints 
ton, Mr. Wilson retired from activi- 
ties in corporation affairs on Octo- Shortages of manpower require you to build stamina in your 


ne 1, and will continue in a we lines. “Directed-Flexing Self-Equalizing, an exclusive feature of 
sulting capacity for offices in Los 


Angeles, San Francisco, Seattle, and Badger Expansion joints, onus all-curve flexing in the corrugated 
Salt Lake City member. Thus, localized flexing stresses cannot form . . . metal 
fatigue cut to a minimum . . . breakdowns are virtually eliminated. 
r v4 — ene ae : ae But that’s not the whole Badger story. In addition to controlling 
assistan vice preside or researc . : . . . 
fvonn Chicago district engineer. Georme the flexing movement within each corrugation, the specially de- 
Miller, the firm's coordinating engi- signed Self-Equalizing Rings also control intra-corrugation move- 
ee ee ee ment. For unbeatable stamina be sure you get the exclusive Badger 
: , Succeeds 2 ungie a icapo ° ° ° ° ss 
combination — Directed-Flexing Self-Equalizing — when you buy 
Blaw-Knox Co.—W. Cordes Snyder . . . Specify Badger Expansion joints for every job. 
to president and chief executive offi- 
a engl: ic seer Sati = ote. Only Badger Expansion Joints have Directed-Flexing 
tial dk partment William P. With- Self-Equalizing rings which progressively control the 
erow, formerly president and chair- movement of the all-curve corrugations. 
nan of Blaw-Knox, continues as 
board chairman 


ASSAM 
“9 
NOON 


~ 
Ww 
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Se ~ 
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Plus § other big features 


@ Packless . . . pressure-tight single tube — 
requires no maintenance 
Expansion, Transition Compact . . . approximately the size of flanged fitting 
td E Special forming . . . no structure weakening stresses 
The corporate name of Southern Conteclied heat weatt \ lif 
ntrolle eae 

Alkali Corp. has been changed to Co- w prespiacmmeasiatia ig ten inser 
lumbia-Southern Chemical Corp. It is ide range of traverse — peossure — tomperatass 


a wholly-owned subsidiary of Pitts- 





Fabricated from deoxidized copper for normal pressures 

burgh Plate Glass Co. Clarence M and temperatures. stainless stee! or 

Brown. chairman of the board for alloys to withstand high pressure. 

both PPG and Columbia-Southern temperature and corrosion. 

stated that the action involves a 
hange in name only. Personnel, poli- 








ies, and customer relations will not 
be affected, he said 


American Cyanamid Co. has con- 
solidated its several office and ware- 
house locations in Los Angeles, into 
ne newly-constructed building at 
2300 So. Eastern Ave HEATED 


Babcock & Wilcox Tube Co.'s Bea- Hu qi CG fe r 
ver Falls local district sales headquar- 
ters have been moved from the plant 
sa an at Glin 0 is dia Genie MANUFACTURING COMPANY 
section, at 712 Eleventh Street 230 BENT STREET, CAMBRIDGE, MASS. 
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HEAVY"? 


Eastern 5 : 
tank capacity: 
1150, 420, #8 
flexible c 


o allow e459 


Catalog sent on request... 


The complete Eastern catalog of Fixed 
Mounting Mixers, both Top and Side 


Entering, is yours on request. Ask for 
Bulletin TD-600. 


EASTERN INDUSTRIES, INC. 


+ + + NORWALK, CONN. + © = 


To 


J 
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Authors Rewrite Completely 
Their Gas Combustion Text 


Combustion, Flames, and Explosions 


by Lewis and on Elbe 6x ¥ 
795 pages, stiff tt nd 
rated 
125 East 23rd § 


Thirteen years ago the same au- 
thors wrote and published a book on 
the same subject and under the same 
title—Combustion, Flames, and Ex- 
plosions of Gases. There, however, the 
similarity ends. The present book 
is not a second edition because, as the 
authors state in the preface, “ the 
text is entirely new with the excep- 
tion of a few brief sections dealing 
with subjects that had already been 
well explored at the time. The pur- 
pose of the new volume remains the 
same however, namely, to provide the 
chemist, physicist, and engineer with 
the scientific basis for understanding 
combustion phenomena.” 

This book should prove of value as 
the standard text on this subject to 
the growing profession of combustion 
engineering, to workers in fuels for 
internal combustion engines, turbines, 
jet engines, etc., to safety engineers, 
and to all gas engineers. It is divided 
into four major parts: 1) chemistry 
and kinetics of the reactions between 
fuel gases and oxygen, 2) flame prop- 
agation, 3) state of the burned gas, 
and 4) problems in technical com- 
bustion processes. Chapter headings 
reveal the kind of essential knowl- 
edge to be obtained: reactions be- 
tween hydrogen and oxygen, carbon 
monoxide and oxygen, and hydrocar- 
bons and oxygen; flame photography 
and pressure recording; combustion 
waves; combustion waves in turbu- 
lent and non-turbulent explosive gas- 
es; mixing and combustion in fuel 
jets; internal combustion engines, etc 
An extensive appendix includes data 
for thermochemical calculations, lhim- 
its of inflammability, and flame tem- 
peratures. 

The importance of a book like this 
to engine research is perhaps best 
evaluated in the authors’ own words, 
in concluding the preface: 

“Fundamental research should ulti- 
mately contribute toward improved 
understanding and control of techni- 
cal combustion processes, particularly 
in engines. To accomplish this it is 
necessary to analyze the engine proc- 
ess in terms of the fundamental phys- 
ical and chemical processes that oc- 
cur in the various phases of start- 
ing and operation. At present this 
has been pursued to only a very 
small extent. Too often engine stud- 
ies are confined to observations of 
the effect of fuel and engineering 
variables on over-all performance in 
a manner that excludes the possibility 
of recognizing the controlling physical 
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and chemical processes While devel- 
opment of modern engines has been 
eminently successful, this success has 
only been made possible by the accum- 
ulation of a very large volume of em- 
pirical information and by the con- 
tinual maintenance of large and 
costly testing facilities. The question 
may be asked whether timely funda- 
mental research could not have elim- 
inated a large portion of this testing 
that has been carried on and is still 
continuing on a world-wide scale, and 
whether practical developments could 
not have been materially facilitated 
by scientific knowledge. In this text 
some attempt has been made to col- 
lect the meager information of funda- 
mental character, first, to show that 
in principle it appears quite feasible 
to estimate the knock-limited perfor- 
mance of an Otto engine in a rather 
simple manner, and second, to illus- 
trate that in jet engines a close scrut- 
iny of the flame structure might lead 
to useful information on performance 
limits.” 

The authors, Drs. Bernard Lewis 
and Guenther von Elbe, are physical 
chemists in the Explosives and Phys- 
ical Sciences Division, U. S. Bureau 
of Mines, Pittsburgh. 


Story of a Pioneering Chemist 
Makes Entertaining Reading 


Herbert H. Dow 


Pioneer in Creative 
Campbell! and 
i 168 

loth b nd ng. 

i ] 

Practically every book that reaches 
this reviewer’s desk is a technical 
or scientific treatise, designed to help 
the reader gain new fundamental 
knowledge or at least to gain infor- 
mation and data which will help him 
do a better job at his every-day 
career, 

It's therefore a pleasant interlude 
when a book comes along that’s more 
in the category of pure entertain- 
ment, that’s in non-technical terms 
and a bit of history or education of 
a different kind. Herbert H. Dow, 
Pioneer in Creative Chemistry is such 
a book 

True, it tells the story of a great 
company, and of the great industry 
which that company serves; but also 
it tells the story of an important 
American. It tells what kind of a 
man he was—his dogged persever- 
ance, his vision, and his pioneering 
spirit. Herbert Henry Dow entered 
an industry in its infancy, and he 
built a great company in that in- 
dustry. We have to use a cliche to 
say it, but he had to dig in and 
learn the things he used the hard 


way. And it was his own inborn 
talents plus a group of men of the 
same caliber he had gathered about 
him that carried his little company 
up to the giant it has become today 
The story is told—and told very 
well—in chrononological fashion [t 
is excellently illustrated with pictures, 
many being fine reproductions of old 
photographs of the early chemical 
plants built by Dow. The narrat.ve 
relates the major achievements of 
the man and his company in chlorine 
and bromine chemistry, as well as 
many others including work in syn- 
thetic dyes, in carbon tetrachloride, 
and various hydrocarbons It is 
definitely “recommended reading.” 


API Publishes Guidebook on 
Safety, First-Aid Training 


The American Petroleum Institute 
has published a First-Aid and Safe- 
ty-Training Guide. This guide out- 
lines a training course which covers 
six emergency measures necessary to 
make an injured person comfortable 
until he can receive the attention 
of a physician. 

The six measures include: artificial 
respiration, control of bleeding, treat- 
ment for shock, care of open wounds 
and burns, care of dislocations and 
fractures, and transportation of the 
injured. The guide also outlines the 
petroleum industry's program for the 
safety of the individual employe, as 
well the personal protective equ'p- 
ment available and its function. The 
training course is designed to extend 
over a period of eight hours, six of 
which are devoted to first aid and 
the other two to safety. 

Printed in two colors on 64 pages, 
the guide may be purchased from 
the API, 50 West 50th St., New York 
20, N. Y., in two sizes and styles as 
follows: 

1. “Safetygraph” size (22 x 17 in.) 
for use in class instruction: single 
copy is $25.00 each; more than one 
copy at prices ranging down to $8.00 
each for 31 or more copies 

2. “Pamphlet” size (7 x 5% in.) for 
use by individual students: single 
copy is $1.00; more than one at prices 
ranging down to 60c each for 5000 or 
more copies 


Government Publications 


Investigation of a Photoelectric De- 
vice for the Determination of Lou 
Concentrations of Dust, Bureau of 
Mines Report of Investigations 4782 
March, 1951, by D. E. Stone, L. J 
Kane, T. E. Corrigan, H. W. Wain- 
wright, and C. B. Seibert; 8 x 10% 
in., six pages, illust., heavy paper 
cover. 

Order copies of the above free book- 
let from the U. S. Bureau of Mines, 
Publications Distribution Section, 
4800 Forbes St., Pittsburgh 13, Penna 
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a and oil have become as closely related as the chicken and the 


egg. Any sizable increase in steel production calls for a like increase 


in oil producing and refining capacity. More steel means more machines, 
ships, locomotives, trucks, planes and a myriad of other steel products 
that need fuels and lubricants. And that will take more steel to drill wells 


and to build pipe lines and refineries. 


New steel plants and refineries are both “‘first’’ at McKee—and both in a 
hurry. McKee maintains separate divisions for iron and steel plant and 
petroleum refinery design, engineering and construction. The combined 
technical knowledge and experience of these two divisions are particularly 


advantageous to McKee clients in the present expansion program 


DESIGN, ENGINEERING AND CONSTRUCTION FOR THE 
PETROLEUM REFINING AND IRON AND STEEL INDUSTRIES 





Arthur G. McKee & Company - Established 1905 


Headquarters: McKee Building, 2300 Chester Avenue, Cleveland 1, Ohio. 
New York: 30 Rockefeller Plaza, New York 20, N. Y. Tilsa: 2803 West 40th 
Street, Tulsa 7, Oklahoma. England: The Iron and Steel Division of 
Arthur G. McKee & Company, is represented by Head, Wrightson & Co., Led 





COMING MEETINGS 





API Annual Meet Back to Chicago; 
Chapman and Bradley Will Speak 


* ECRETARY of the Interior Oscar 
x L. Chapman and General of the 
\rmy Omar N. Bradley are among 
the speakers who will address the 
sist annual meeting of the American 
Petroleum Institute in Chicago, 
November 5-8, at the Stevens Hotel 
and the Palmer Houce. Their topics 
have not as yet been announced 
Other prominent speakers for the 
general sessions at this year’s meeting 
include Governor Allan Shivers of 
Texas; Frank M. Porter, president 
of the API, and the 1950 recipient 
of the API “Gold Medal for Distin 
guished Achievement.” Presiding at 
both general sessions will be W 
Alton Jones, chairman of the API 
board of directors, and presi lent of 
Cities Service Oil Co 

The identity of the man who will 
receive this year’s gold medal will 
not be known until later, according 
to the API department of infor- 
mation. Previous recipients include 
Henry Ford, Dr. William M. Burton, 
Dr. Charles F. Kettering, J. Howard 
Pew, and Walter C. Teagle 
Among group sessions which will 
of interest to petroleum process- 
rng men is one on Monday, Nov. 5, 
at 8:00 p.m. on the Protection of 
Petroleum Facilities. Rear Admiral 
B. B. Biggs of the Munitions Board 
will discuss “Effect of Plant Security 
upon Military Supply; Vice Admiral 
Merlin O'Neill, Commandant, U. 5S 
Coast Guard, will talk on “Port Se- 
curity;"’ and Ned H. Dearborn, presi- 
ient the National Safety Council 
will cover Personnel Security 
Speakers for the group session of 
Division on Wednes 
lay, November 7, at 2:00 p.m., have 
not yet been announced 


be 


the Refining 


There will be more than 100 com- 
mittee sessions during the annual 
meeting, some getting under way as 
early as Friday, November 2. The 
following subcommittees of the Re 


fining Division will hold meetings 


during that time 
assembled pressure vessels, valves, 
petroleum products, pressure-re- 
lieving systems, automotive research, 
un-fired pressure vescels, mechanical 
equipment, electrical equipment, and 
instruments 

In addition, the following manu 
facturers’ subcommittees will meet 
afety and relief valves, 
tied pressure vecsels, centrifugal 
pumps. Meetings will also be held 
by the following full committees of 
the Division refinery equipment 
nominating, program 
general 


NGAA—Date Changed 


HE date has been changed for 
the Panhandle-Plains regional 
meeting of the Natural Gasoline As- 
sociation of America Originally 
scheduled for Friday, December 7 
the meeting will be held Tuesday, 
November 20, at the Herring Hotel 
Amarillo, Texas 
Decision was 


corrosion, iteld 


field-assem 


advisory, and 


made at a recent 
meeting of the NGAA program com- 
mittee, according to John Kindle, 
Lone Star Producing Co., chairman 
The committee said arrangements 
have been made with the hotel to 
move forward to the new date all 
room reservations made for the meet- 
ing as originally scheduled 


Packaging Institute Forum 


FULL day petroleum packaging 
seminar has been included in the 
three-day program of the 13th An- 
nual Forum of the Packaging Insti 
tute at Hotel Commodore, New York 
City, October 22-24 
for 9:00 a.m., Wednesday, Oct 

he seminar will be under the 
chairmanship of R. Chester Reed 
The Texas Co. The morning session 
begins with a progress report by a 
panel group including A. D. Murphy 
Esso Standard Oil Co.: F. N. Landon 


Sun Oil Co.; Glenn Whetzell, Stand- 
ard Oil Co. of Indiana; F. J. Beck, 
Cities Service Oil Co.; G. B. Nelson, 
Shell Oil Co.; W. J. Wood, Atlantic 
Refining Co.; and Mr. Reed 

This will be followed by a paper, 
‘Statistical Quality Control Methods 
Applied to Can Filling Operations,” 
by Robert Mellon, Gulf Oil Corp., and 
another, “Subsurface Drum Filling,’ 
by Fred W. Langner, Socony-Vacuum 
Oil Co., Ine 

Two papers and a motion picture 
are on the afternoon program, begin- 
ning at 2:00 p.m. The motion picture 
is on the manufacturing process for 
metal drums, and is being given by 
Rheem Manufacturing Co. The papers 
include one on “Petroleum Packaging 
for the Military,” speaker to be an- 
nounced; and “American Standards, 
What Are They and How are They 
Established?” by Cyril Ainsworth of 
the American Standards Association 


NACE—Regional Meeting 


NORROSION prevention in refin 

A eries, natural gasoline plants and 
chemical plants will be covered in 
some of the papers scheduled for the 
October 17-20 south central regional 
meeting of the National Association of 
Corrosion Engineers, at the Robert 
Driscoll Hotel, Corpus Christi, Texas 

Included on the program for a sym- 
posium on Thursday, October 18, are 
the following subjects 

‘Some Observations on Atmospher- 
c and Sea Water Corrosion at the 
Dow Chemical Co., Texas Division,’ 
W. B. Brooks, Dow Chemical Co 

“Refinery Painting,” W. B. Cook, 
Gulf Oil Corp 

“Paint Formulation and Manufac- 
ture John W. Nee, Briner Paint 
Mfg. Co., In 

Corrosion in 
Clyde W. Day 
America 


Chemical 


Plants, 
Celanese I 


Corp ot 


‘Corrosion Inhibition in Gas Con 
lensate Wells by Intermittent In- 
jection of Alkaline Solutions 
C. Nathan, The Texas Co 


Charles 


Corrosio and Corrosion Preven 
Plants, 
Haynesville Operator 


tural Gasoline 





OCTOBER 


OLL PROGREsSs WEEK 
Oi Industry Information Cemmittee 


American Gas Association, 
} 4it 


National Metal Congress & Exposition, 


H 


19 scientific Apparatus Makers Ass'n., 


Oil Man's Calendar 


18-20, National Association of Corrosion Engi 
neers ent é 


‘ Tex 


19, Natural Gasoline Assn, of America, 8 


y x 
22-24. Packaging Institute, 


22-26, American Institute 
neers t ene mee 


of Electrical Engi 
29-40, Society of Automotive Engineers, 
engine meetir I ( 


29-31, Society of Automotive Engineers 


20-41, National Lubricating Grease Institute 
ee I ' He t 


tl-Nev 1, Society of Automotive Engineers 


n 
NOVEMBER 
8%, American Petroleum Institute, dist 


4-10, Seminar—Operations Research in Indus 
try and Business, ase Institute ¢ 


Tect 
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QUICK- STARTING 
CARBON -FREE 
KNOCKLESS 
MOTOR NATURAL GASOLINE 






















Propane 
Modern traffic, industry and agriculture call |so-Butane 
for greater speed, pep, power and perform- FUEL Butane 
ance in motor fuel. Warren has the answer Iso-Pentane 
— it’s Stabilized Natural Gasoline and Butane Normal Pentane 
and their vital elements of high octane, con- Hexane 
stant uniformity, correct volatility. Before you Heptane 
contract, contact your nearest Warren office Heavy Naphtha 
Warren has ample production, adequate STA-VOL-ENE 






storage and shipping facilities to meet your 
needs. 






Producers, Manufacturers, Export Terminals: Corpus Christi, Port Arthur, Baytown, Ht 
Exporters and Marketers Texas City, and Norsworthy, Houston, Texas. 3. i 
= |b 
TULSA 2, OKLAHOMA CABLE ADDRESSES: Stavolene, Warren a) 






Crude Oil, Natural Gasoline and Liquefied Petroleum Products i. 








REFINING TRENDS 


142,000 B/D Avg. Coming From Refiners 
In the U.S. To Replace Loss of Abadan 


greater 


months has been 11.6 


ptember were than the year previous 


| NDICATED crude 1 s 
in sé “tl! 


Gasoline stocks in the U 
f plant operati 113,072,000 bbls. total on 
howeve ' in 1951 (API data) 


den in point of their rm seasonal 


high around 6,600,000 bd 
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Current Data on 
Crude Runs, Product 
Supply and Demand 


buildup in these stocks since March 
31 has been over 72,000,000 bblis., as 
compared with around 52,000,000 bbls 
from March 31-Sept. 30, 1950. For 
the territory east of California, the 
buildup in heating oil stocks in this 
period this year has been about 70,- 
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vated high dor demand 
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Fig. 2—Gasoline Production Highest of Year 
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Fig. 3—Draft on Gasoline Stocks Lessens 
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Fig. 4—Breathing Spell in Heating Oil Demand 
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Fig. 5—Heating Oil Stocks Climb to New High 
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Fig. 8—Production and Demand of Natural Gas Liquids 
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FOR INFORMATION 
ON ANY PRODUCT 
OR SERVICE 
ADVERTISED 

IN THIS ISSUE 

SEE INSTRUCTIONS 
BELOW 


Each advertiser listed 
in this index has been 
assigned a code letter 
for use by the reader 
In securing additional 
information about ad- 
vertised products or 
services which interest 
him. This code letter 
appears in porentheses 
to the left of the ad- 
vertiser's name. 


Circle the code letter on 
the “Advertised Prod- 
uct Inquiry” cord ton 
the page opposite) 
which corresponds to 
that assigned the ad- 
vertiser about whose 
product you want fur- 
ther information. 


Fill in your name, title, 
company and mailing 
address and mail the 
caord...no postage is 
required. 


The Petroleum Process- 
ing Reader Service De- 
portment will give your 
inquiries prompt and 
efficient handling. 
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WHAT'S NEW! 


Equipment 
Materials 
Processes 
Literature 


Reviewed by WILLIAM C. UHL, Equipment Editor 


Reducer Fitting Designed for Joining 
Different Sizes of Tubing 
new Swag kK 


different 


ss tubing to be 


fitting 


sizes of instrument 


reducer 


joined in an 
It consists of a body, two 
a nut No pr 

the tubing are required. The 
plus the threaded chuck 
ide the nut, clinch tight 
tubing wall and provide a leak 

Illustration shows a *% 
n. Swagelok reducer and a ‘'.-in 
Swagelok a!] tube tee In use, the 
inserted into the reducer 
and the reducer nut tightened one 
and a quarter turns; the reducer is 
then inserted into the fitting, and the 
fitting nut tightened one and a quar- 
ter turns—which completes the as 
sembly. Will hold heavy or thin wall 
tubing, and is available in brass, alu- 
steel, steel and 
from ‘x-in 
Fitting Co 
land 10 


par atory 


ferrules 


around 


of seal 


tubing is 


stainless 
sizes ranging 
O.D. Crawford 
140th St 


minum 
Mone! in 
to %-in, 
884 East 
Ohio 


Cleve 


Circle No. lon Reply Card 


For More Information 


Use one of the attached 
4 reply cards to request addi- 
wr. tional details or literature on 
any items reviewed in “What's 
New!” Just circle the numbers | 
corresponding to the numbers 
at the end of each item in 
which you are interested. Then 
fill in the rest of the card and 
drop it in the mail. No postage 
required. 
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Leaks in Storage Tanks, Pipe Lines 
Repaired with Rubber Patch 


leaks 
em- 


A new method of 
in storage tanks and pipe lines 
ploys a rubber patch vulcanized in 
place. The leak is sealed with a syn- 
thetic rubber plug, and then coated 
with a transparent cement On top 
of the plug and cement are 
one coat each of three different types 
of adhesive This is followed by a 
patch of high-carbon content uncured 
rubber about %s-in. thick and finished 
off with a 20-gage steel! backup plate 
This composite patch is then subject- 
ed to heat in a devel 
heater which cures it to within 
about 1 16 in. of the tank wall-—-the 
uncured allowing for expan 
sion and ¢ patch 
submitted for laboratory testing with- 
stood a pre 2,120 psi. before 
failing Finished patch is said to 
hold up well on exposure to elements 
and to be enough to outlast 
the tank Vulcan Patch Co 
217 West Montebello, Calif 


Circle No. 2 on Reply Card 


repairing 


spread 


specially yped 


portion 


ontraction. A sampk 


ssure of 


durable 
itself 


Lincoln, 


Mechanics’ Bench-Type Parts Cleaner 
Features Hollow-Handle Brush 


Maintenance and repair depart 
ments will find uses for a new bench- 
type cleaner, the Brush-Flush 
It features a hollow handle brush at- 
tached by means of a tube to a pump 
which produces a steady flow of clear 
solvent at the end of the nylon 
Parts are cleaned on a 
screen platform, which captures 


parts 


bristles 


large 


dirt flushed off 
grit, chips, etc., 


Small particles of 
passing through the 
platform screen are retained by a 
second filter screen at the pump in- 
take Includes a 2'-gal. soak tank 
with dip basket. Plugs into any 115- 
volt outlet Priced at $49.50 FOB 
factory Graymills Corp., Evanston 
Ill 


Circle No. 3 on Reply Card 


Removes Destructive Entrainment 
From Steam, Air Lines 


A new Receiver-Type Purifier re 
destructive entrainment from 
vapor lines. Suggested applications 
are (1) to protect turbines 
engines by removing damaging slugs 
of entrainment, (2) in exhaust steam 
installations where it is necessary to 
remove oil and other undesirable en 
trainment and (3) to remove 
sate from compressed air systems. In 
steam installations, the unit is guar 
anteed to deliver 99.9% quality 
steam, i.e., to purify boiler steam hav- 
oncentration of 1000 PPM sol 
than 0.5 PPM solids In 
exhaust steam, the unit is guaran- 
teed to remove 99°, of the oil, or to 
deliver exhaust steam containing less 
than 2.5 PPM oil. Various nozzle ar 
rangements available to meet all pip 
ing layouts Made in nominal size 
from 4-jin. to 16-in. V. D. Anderson 


Co., 1935 West 96th St., Cleveland 2 
Onio 


moves 


steam 


conden 


ing a < 


ids to less 
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New evenly-graduated flow meter: left, character.zed bell; right interior of re- 
corder housing 


Meters Flow on Evenly-Graduated Scale 


Heart of a new evenly graduated 
flow meter recently developed by 
Minneapolis-Honeywell Regulator Co 
is a characterized bell, shown in’ the 
left hand photograph above. This 
bell sences the differential prescure 
created by a fluid flowing through 
an orifice or other primary element 
and moves in proportion to the 
square root of this differential 

When this movement is trancmitted 
to an indicator or recorder, the re- 
sult is an even pen movement for 
a given flow 
of the chart 
uated flow 
suitable for 


change on any part 
Such an evenly-grad- 
meter is particularly 
integrating operations 
and is equally readable on all parts 
of the scale, thus permitting full 
use of the available meter range 
The interior of the new meter, with 
chart plate removed, is shown at 
the right 

The bell which makes possible this 
even pen hollow 
float the urface of which is 
shaped to give a square-root response 
changes. It 
is housed in the meter body, with the 
open end sealed by a pool of mercury 
at the bottom of the meter body. The 
mercury also serves to support the 
weight of the bell and attached 
parts 

The high pressure line from the 
orifice goes directly into the meter 
body and applies pressure against 
the outside of the bell The low- 
pressure line enters the meter body 
through the low-pressure tube which 
{in turn, passes through the mercury 


movement is a 
inside 


to differential pressure 
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pool and on up inside the bell. Thus, 
the bell floats in mercury with high 
pressure on the outside and low 
pressure on the inside, with the 
mercury pool providing a seal be- 
tween the two 


As flow starts through the prim- 
ary element, the differential pres- 
sure created causes the mercury to 
assume a new level. The inner 
level becomes higher than the outer 
in proportion to the amount of 
cifferential pres-ure. Simultaneously, 
the bell moves downward in the meter 
body by an amount proportional to 
the square-root of the differential 


This bell motion is transmitted to 
the attached mechanical instrument 
through a precsure-tight bearing and 
a sytem of levers. In the electrical 
flow meter, the bell transmits motion 
to an armature inside the core tube 
of the inductance bridge transmitter 
by means of a shaft which extends 
through the low-pressure tube. This 
tube also provides a means of guiding 
the bell in its vertical movement 
The bell contacts the tube at two 
points, one at either end of the shaped 
tube. Three round-nosed screws are 
provided at the lower end of the 
bell for making the necessary contact 
Upward motion of the bell is limited 
by an externally adjustable 
zero stop 


positive 


All parts of the bell are made of 
corrosion-resistant metrials The 
metal shell is made of pure nickel 
and the attached fittings are stainless 
steel. The remaining parts (displacer 


and buoyancy ring) are molded from 
phenol-formaldehyde resin. This 
construction produces a lightweight 
bell, which contributes to measuring 
accuracy and fact reponse. The 
prescure chamber is made entirely of 
wrought steel, and a protective coat- 
ing is applied to inhibit corrocion 
The cover flange is secured by high 
tensile, recessed-head cap screws 
and the flange gasket is a reusable, 
spiral-wound type made of stainless 
steel and asbestos Minneapolis- 
Fioneywell Regulator Co., Inductrial 
Div., Station 40, Philadelphia 44, Pa 
Circle No. 5 on Reply Card 





Two-Way Opposed Flow in Mixer 
Achieves Maximum Turbulence 


The Duplex Dispersator can be 
used to mix or blend two liquids of 
different specific gravity. It can also 
be used to draw heavy solids and 
liquids from the bottom or light ma- 
terials from the surface of a liquid 
to insure thorough wetting and dis- 
persion The device is a cylinder 
shaped like a double cone which re- 
volves at high speed. The centrifugal 
force thus achieved forces the prod- 
ucts under considerable pressure out- 
ward through narrow slots in the 
lower cone The cylinder is open at 
both top and bottom, thus obtaining 
a two-way opposed flow, which in- 
sures intense mixing and thorough 
wetting action in the lower cone be- 
fore products escape and are sheared 
through the _ slots Manufacturer 
claims that this mixer achieves maxi 
mum turbulence and obtains intimate 
contact liquid liquid, liquid/solid and 
liquid/gas in a fraction of the time 
required by propeller type mixers 
Premier Mill Corp., 218 Genesee St 
Geneva, N. Y 

Circle No. 6 on Reply Card 
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What’s New! 





De-Scaler and Cleaning Attachment 
Reclaims Used Pipe and Tubing 


A new pipe and tube de-scaling and 
cleaning attachment has been an- 
nounced by the maker of the Steen 
Cut-Off Machine. It cleans off rust, 
scale, paint and other deposits, and 
is especially adapted for reclaiming 
used pipes and tubes. It feeds up to 
20 ft. of pipe per minute, and will 
handle sizes up to 12 in. in diameter 
Continental Machine Co., 1952 N 
Maud Ave., Chicago 14, IIl. 

Circle No. 7 on Reply Card 


Faster Spraying Speeds Possible 
With New Metallizing Guns 


Two new metallizing guns have 
been developed which are said to de 
velop the highest spraying 
yet available in guns designed for 
hand-held operation. Metco Type 4E 
is designed to spray all wires from 20 
B&S gage to \-in. in any 
earbon _ steels stainless, Monels 
bronze—at speeds up to 40°, faster 
than previous models. Type 5E is the 
first gun specifically designed for 
high spraying of the 
metals, such as zinc and aluminum 


speeds 


metal 


speed softer 


PETROLEUM PROCESSING, October, 1951 


for protection of equipment and 
structures against corrosion. The 5E 
gun sprays 3/16-in. wire and will de- 
posit as much as 55 Ibs./hr. of zinc 
1 lbs./hr. of aluminum. Both guns 
incorporate a jet siphon principle in 
the gas head which automatically 
compensates for variations in gas 
pressure as high as 10 lbs., providing 
a Steady, unvarying flame which pro- 
duces uniform coatings. Metallizing 
Engineering Co., 38-14 30th St., Long 
Island City 1, N. ¥ 
Circle No. 8 on Reply Card 


Direct-Writing Inkless Recorder Is 
Developed for “SR-4" Strain Gages 


The new Baldwin-Sanborn 
ing SR-4 strain amplifier reproduces 
both static and rapidly changing SR- 
4 strain gage measurements of 
strains, forces, fluid pressures, dis- 
placements, vibrations, acceleration, 
etc., on an inkless, strip chart with 
rectangular coordirates. It is a di- 
rect-writing, vacuum-tube voltmeter 


record- 


consisting of (1) an AC-powered 
Strain gage amplifier of the con- 
ventional modulated carrier type in 
which the bridge is excited at 2500 
cycles/sec. by a built-in oscillator, 
‘2) a d’Arsonval moving coil re- 
cording galvanometer in which a cur- 
rent of 10 milliamps, produces a 
writing arm torque of 200,000 cyne- 
ems., and 1 cm. deflection, and (3) 
a paper drive mechanism. The writ- 
ing arm has a heated stylus which 
across heat-sensitive record 
paper, producing a black line on a 
white background. Stancard paper 
speed is 25 mm./sec but two-speed 
adaptors and slow speed motors aré 
available for various combinations of 
speeds up to 25 mm./sec. The instru- 
ment is availab‘e in a mahogany cas¢ 
17 x 11-23/32 x 9-7/16 in. overall, 
weighing 32% Ib., or may be ob- 
tained without the case in two sec- 
tions for panel mounting. Baldwin 
Locomotive Works, Philadelphia 42 
Penna 
Circle No. 9 on Reply Card 
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DID YOU MISS THESE? 


The following items, reviewed originally in the August “What's New!’ 


have aroused considerable interest among readers. 
here briefly as a service to those who might have missed them. 


They cre repeated 
For de- 


tails or copies of I"terature, use the regular reply card in this issue. 


Air-Driven “Cono Rotomotor”’ 
Operates Catalyst Slide Valves 


The “Cono Rotomotor” has been de- 
signed in a new model for the opera- 
tion of catalyst slide valves on throt- 
tling control services. It is a pneu- 
matic gear driven device, operating 
entirely from plant air supply and 
providing accurate, sensitive, and pos- 
itive positioning A continuously con- 
nected handwheel and _ declutching 
lever provide for manual operation if 
desired Repositioning is accomp- 
lished by means of a tape type posi- 
tioning device which permits long 
travels with accuracies of valve stem 
positioning to within 1/500th part of 
the total valve stroke. The device is 
available in a number of speeds, trav- 
els, stem diameters and thrust loads 
Conoflow Corp., 2100 Arch St., Phila- 
lelphia 3, Pa 


Circle No. 10 on Reply Card 


New Field Manometer of Flexible 

Plastic Can be Rolled to Fit Pocket 
Made of a flexible vinyl plastic ma- 

terial, a new field manometer can be 


rolled, twisted or bent into any shape 
and still return to a full length, easily 


read and accurate U-tube instrument 
In rolled-up form, it will fit into the 
pocket. The plastic scale is held firm 
ly between the tubes and can be ad- 
justed. F. W. Dwyer Mfg. Co., 317 
S. Western Ave., Chicago 12, Ill 
Circle No. 11 on Re ply Card 


Corrosion Notebook 


Notebook on Corrosion Resistance 
16 pages of data on the corrosion re- 
sistance of various types of stainless 
tubing and pipe, by type of corrodent 
at various concentrations; and includ- 
ing descriptions of general types of 
corrosion. Carpenter Steel Co., Alloy 
Tube Div., Union, N. J 

Circle No. 12 on Reply Card 


Heat Exchange Equipment 


Condensing and Cooling 
Catalog HT-20; 16- page 
booklet covering design features and 
physical characteristics of heat trans- 
fer equipment; with design and en- 
gineering data, charts and dimensio1.- 
il drawings. National Radiator Co 
Heat Transfer Div., 60 E. 42nd St 
New York 17, N. Y 

Circle No. 13 on Reply Card 
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\Vogt ~ Wy 
A faster and more economical way to install.U-Tubes 


* 


ER 
oALLET-TO- CONDENS 


SYSTEM 





Here's how the finished package comes to you. Simply 
remove the protective covering and the tubes are ready 
for installation. Either Wolverine Trufin® or plain tubes con 
be shipped to you on this kind of pallet. 


At the right is shown one of the shipping pallets fully loaded. 
lt shows the tubes bent to the correct radii, packed for 
immediate pallet-to-condenser installation. 


Look at all these pAdvautages: 


Tubes are fed directly, from shipping pallet into heat ex- 
changer or condenser as they are needed! They are all bent 
to the correct radii and packed in the right sequence—in Hairpin-bend tubes eliminate one tube sheet or header. 
line or staggered—according to your prints. Removal can ; . 
be made from the end or top of pollet. — saves time, crane movements, storage and working 
space. 
All tubes for one condenser are shipped on one pollet. p : , 
PP P Pallet is easily knocked down and returned. Supporting straps 
Instant inspection—eliminates sorting, counting, and handling. are cushioned with rubbery compound to protect tubes. 


Pallet can be handled with existing equipment. Present han- Pallet eliminates the time and expense of removing and 
dling equipment is needed only once to bring pallet to the job. destroying crating resulting from antique packing methods. 


Specify Wolverine Condenser Tubes—Palletized! 


WOLVERINE TRUFIN AND THE WOLVERINE SPUN END PROCESS AVAILABLE IN CANADA THROUGH THE UNIFIN CO., LONDON, ONT. 


WOLVERINE TUBE DIVISION 


Calumet & Hecla Consolidated Copper Company 
"Reg. U.S. Pat. Of. INCORPORATED 


Manufacturers of seamless, non-ferrous tubing 


1425 CENTRAL AVENUE ° DETROIT 9, MICHIGAN 


Wolverine Condenser Tubes stocked by Butler Industries, Inc., 355 South Fourth Street, Beaumont, Texas @ Tel.: Beaumont 5-2351 


PLANTS IN DETROIT, MICHIGAN AND DECATUR, ALABAMA 
Sales Offices in Principal Cities 


Export Department, 13 E. 40th St... New York 16,N. Y¥ 


(To obtain more data on advertised products see page 1164) PETROLEUM PROCESSING, October, 1951 
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Special Hinged Latch on Steel Clamp 
Speeds up Assembly, Removal 

A new clamp, the 
Series 21 Quick Coupling Clamp, fea- 
tures a special hinged latch for quick 
assembly or removal. The 


stainless stee] 


clamp is 


especially designed for convenience 


in handling removable equi nt, and 


efficient seal f 
duct connection 
ynstruction makes 
gh temperature 
resistan 
make the 
ifications, or to 


1965 East 66th 
eland 3, Ohio 
Circle No. 14 on Reply Card 


Shell Chemical Is Marketing 
New Fuel Oil Additive 


fuel oil additive 

filter reen cl 

fuel oil burners is 
Shell Ch 


erity of atment 
y the refiner, and that exhaustive 
s have prov 
ymn-corrosi ve t nical 
1) West 50th St.. New York 2 
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Trade Literature 


What's a Servo Mechanism? 


Servomechanism Techniques im Mo- 
dern System Engineering; a 24-page 
pocket-size booklet explaining in sim- 
plified tern 
the theory of servomechanisms is and 
how it is being and can be used in 


solving 


s and diagrams, just what 


process control problems 
Minneapolis-Honeywell Regulator Co 
Industrial Div Philadelphia i4 
Penna 


Circle No. 16 on Reply Card 


Cut Materials Handling Costs 


The How Book of Cost-Cutting Ma- 
terials Handling; a 24-page booklet 
covering basic background material 
on types of skids, pallets and other 
industrial handling tools; discusses 
methods for evaluating present han- 


PETROLEUM PROCESSING, October, 1951 





dling methods, and includes several 
charts and summary sheets for mak- 
ing a materials handling 
Yale & Towne 
11,000 Roosevelt 
15, Pa 


Circle No. 17 on Reply Card 


transmission, to eliminate time lag 
over long distances; and including a 
analysis new miniature-size recorder. The 
Manufacturing Co., Swartwout Co., 18511 Euclid Ave 
Blivd., Philadelphia Cleveland 12, Ohio 


Circle No. 18 on Re ply Card 


For Efficient Storage of Liquids 
All-Electronic Process Control 


Hammond Diaflote Tanks, bulletin 
51-DF; describes a new development 
in liquid storage.tanks—the Diaflote 
a flexible membrane attached to the 
inside periphery of the tank, which 
rests on the surface of the stored 


Swartwout “Autroni 
tem, Bulletin A-701; four pages ex- 
plaining a new, completely electrical 


Control Sys- 


ind electronic process control system 


ising low voltage electrical signal 





from 


Existing Equipment 


WITH 
METEX MIST 


ELIMINATORS 


Many refiners have found by experience that 
Metex Mist Eliminators, installed in stills, 
towers, drums, evaporators and similar equip- 
ment, have increased throughput of on-grade 
production and reduced operating costs by 
removing 95 plus of liquid entrainment. 

These knitted wire units literally “wipe out” 
the liquid droplets entrained in gases. Gases 
pass through and on... freed of entrainment. 


Liquids fall back against the rising flow. -~ 


SS — 


EASILY INSTALLED NO MOVING PARTS 


Full details on these entrainment separators — sizes, shapes, construc- 
tion and engineering data— are found in our new 8-page bulletin. 
Write for your copy today. Just ask for “Metex Mist Eliminators.” 


METAL TEXTILE CORPORATION 


631 EAST FIRST AVENUE, ROSELLE, N, J. 
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PACKLESS 
expansion joints 


No packing...no lubrication...no adjustment in service...no upkeep 
costs. You eliminate maintenance when you install Corruflex joints 
in your pipe lines. And, they're on the job all the time...absorbing 
expansion and contraction... protecting lines and equipment from 
strain. Full-time service without servicing ! 

Corruflex joints are more dependable, more efficient, longer last- 
ing because they are made by the pioneers of the expansion joint 
industry. They are available in sizes from 3" to 24’, single or double 
units, single or multiple corrugations, with or without self-equaliz- 
ing rings, and with flanged or welding ends. Supplied in copper, 
stainless steel or other alloys and with internal sleeves if required. 

Corruflex joints have traverses ranging from frac- 
tions of an inch to 15” and operate under pressures 
from vacuum to 300 psi and temperatures from sub- 
zero to 1600 F. 


* Send for 16-page Bulletin. Complete data on all Corruflex 
joints...simplified selection charts ... summary of installation 


practice Bulletin No. P-35-51 


r 


PRODUCTS > ae [ 
steaineed_—_} 


(Ae * 
“J STEAM TRAPS = me 


an PrN 
AMERICAN DISTRICT STEAM COMPANY, INC. « North Tonowando, N.Y 
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liquid and acts as a barrier between 
the liquid and the air in the tank and 
prevents the formation of vapors; 
eliminates breathing and filling losses, 
prevents contamination of high-purity 
products, decreases corrosion inside 
tank shell, reduces fire hazards. Ham- 
mond Iron Works, 630 Fifth Ave 
New York 20, N. Y 
Circle No. 19 on Reply Card 


High Speed Multiple Indicator 

Panascan—for Safety! a four-page 
folder describing briefly and _ illus- 
trating a new electrical system for 
automatic scanning, in sequence, of all 
process variables measurable by clec- 
tricity such as temperature, pressure, 
flow, level, etc.; at high rates of in- 
dication—up to 90 points per minute 
in an actual case on temperature 
Panascan, Inc., 6312 No. Broadway, 
Chicago 40, Il 

Circle No. 20 on Reply Card 


New Line of Swing Joints 


Announcing Barco Swing Joints; 4- 
page folder giving details on a new 
line of swing joints for gasoline and 
oil loading and unloading lines; pro- 
vide 360° rotation around axis of joint, 
with long bearing surface to support 
weight of normal piping; available in 
sizes from * to 3 in. for threaded 
connections, from 4 to 12 in. for 
flanged connections; suitable for tem- 
peratures from 40° to 225° F., and 
for pressures up to 100 psi. in larger 
sizes and 500 psi. in smaller sizes 
3arco Manufacturing Co., Dept. J-25, 
1801 Winnemac Ave., Chicago 40, Ill 

Circle No. 21 on Reply Card 


Special Fabrication Services 


BS@4B in the Process Industries; 
20-page catalog describing the firm's 
fabricated plate services, heat trans- 
fer equipment, steel and wood tanks, 
automatic control equipment, vent 
valve-flame arrestors, safety heads, 
walkways and stairways. Black, Siv- 
alls & Bryson, 7500 East 12th St 
Kansas City 3, Mo 


Circle No. 22 on Reply Card 


Pocket-Size Tool Catalog 


Tools of Progress, catalog 35M; 
80-page, pocket size listing of Duro- 
Chrome hand tools for mechanics; of 
particular interest to those in auto- 
motive laboratories. Duro Metal Prod- 
ucts Co., 2649 No. Kildare Ave., Chi- 
cago 39, Il 

Circle No. 23 on Reply Card 


Large Vertical Induction Motors 


Large Vertical Induction Motors 
bulletin 05B7629; 4-page folder giving 
data on ratings, construction and 
types of large Allis-Chalmers vertical 
induction motors, available in ratings 
upwards from 60 HP at 200 rpm. Al- 
lis-Chalmers Manufacturing Co., 1070 
S. 70th St.. Milwaukee 1, Wisc 

Circle No, 24 on Reply Card 
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Process Variable Teletypewriter 


Metrotype Systems; a _ four-page 
folder describing an automatic data 
recorder system for measuring and 
recording process or product variables 
in numerical tabulated form, at any 
jistance from the primary element, 
using a standard, 60 words per minute 
teletype machine that will print up to 
20 copies if desired. Metrotype Corp., 
525 West 76th St., Chicago 20, Il 

Circle No. 25 on Reply Card 


Heat Exchanger Cleaning 


Hydro-Blast Announces a New and 
More Efficient Method of leaning 
Heat Exchangers; a four-page folder 
lescribing a high pressure water and 
sand blasting method and equipment 
for cleaning heat transfer equipment 
and its use in an installation at the 
Esso Standard Oil Co. refinery at 
3aton Rouge. Hydro-Blast Corp., 2550 
North Western Ave., Chicago 47, Ill 

Circle No. 26 on Reply Card 


Feed Pump Rate Low as 1 cc./hr. 


Micro Feeder, File No. SM-3005-2; 
folder with complete data on a single 
stroke, positive displacement feed 
pump using an accurate screw-feed 
and a synchronous motor for uniform, 
pulsation-less flow at precisely con- 
trolled rates ranging down from 800 
to 1 cc./hr., discharge pressures from 
175 to 2000 psig. Proportioncers, Inc 
P. © 30x 1442, Providence 1, R. I 

Circle No. 27 on Reply Card 


Selecting Steam Traps 


Trap Selector, bulletin T- 
1750; 20-page booklet listing common 
process and industrial equipment, and 
giving size of trap required for nor- 
mal operating conditions; supplements 
catalog on Yarway Impulse Steam 
Traps (see What's New for August, 
item no. 32) Yarnall-Waring Co., 
Mermaid Lane, Philadelphia 18, Pa 
Circle No. 28 on Reply Card 


Steam 


Wall Chart Gives Corrosion Data 


Corrosion Wall Chart; a 12-in. by 
9-in. card gives useful corrosion re- 
sistance information for several an- 
alyses of stainless steel tubing and 
pipe on one side; reverse side con- 
tains data on standard tubing sizes, 
as well as dimensions, pressures and 
tolerances for stainless pipe in sched- 
ules 5, 10 and 40. The Carpenter 
Steel Co., Alloy Tube Division, Union, 
N. J 

Circle No. 29 on Reply Card 


Accurate Tank Temperatures 


Weston Averaging Resistance Ther- 
mometer, Circular T-25-B; four-page 
bulletin covering principles of de- 
sign and operation of a temperature 
indicator using a multi-unit resistance 
bulb which obtains readings at var- 
ious selected depths of liquid in a 
storage tank, either cone or floating 
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roof type; said to be especially valu- 
able in accounting procedures on 
product movement. Weston Electrical 
Instrument Corp., Newark 5, N. J 
Circle No. 30 on Reply Card 


Welding Nickel and High Nickel Alloys 


Fusion Welding of Nickel and High 
Nickel Alloys, technical bulletin T-2 
44-page booklet, giving a complete 
technical treatise on the subject; in- 
cludes detailed instructions for vari- 
ous forms of electric arc welding as 
well as gas welding; more than 30 


tables; nearly 50 illustrations. Tech- 
nical Service Section, The Interna- 
tional Nickel Co., 67 Wall St., New 
York 5, N. Y. 

Circle No. 31 on Reply Card 


Fast Electrical Transmitters 


Atcotran Engineering Data Sheets 
llustrate and describe a line of pres- 
sure measurement transmitters which 
use a differential transformer type 
transducer and are designed for use 
with standard recorders and indicat- 
ing instrument having deac weat re- 





CONTROLLED 


TUBE ROLLING 


IS MORE EFFICIENT 
with the JOHN CRANE Control 


@ There are only two electrical working 
parts; no electronic tubes. 

@ Operators do not need special skills. 

@ It is easily portable on the job; no vollt- 
age regulator is needed. 

@ Circuit alignment is automatic. 

@ Maintenance is eliminated. 

This precision tube rolling development simplifies controlled expand- 


ing of condenser and heat transfer tubes to the point where operating 
skill is no longer necessary for perfectly rolled tubes. 

Original cost of the unit is lower than that of any other 

controlled tube rolling development, and it has longer life 

because of its few working parts and the absence of elec- 

tronic tubes. An investigation of its possibilities can save 

you money and improve your condenser performance. 








This booklet describes the advantages, design and 
operating steps of the “John Crane” Control. Send for 
a copy: Dept P-10, 1832 Cuyler Ave., Chicago 13, Ill. 


CRANE. AND MECHANICAL SEALS 


RANE PACKING COMPANY 


CHICAGO 
Offices in All Principal Cities in United States and Canada 


= 
prey 
ee 
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What’s New! 


: sponse servo receivers, with electrical 
transmission up to £000 ft. Automati« 


Temperature Control Co., Inc., 5200 
Pulaski Ave., Philadelphia 44, Penna 
Circle No. 32 on Reply Card 


3 o a 
é wi é S Esso’s New British Refinery 
c Heat Engineering, Sept., 





devoted entirely to a descrij 

the new Fawley refinery of 

troleum Co includes general 
ground data on design and construc- 


: Y tion. Foster Wheeler Corp., 165 Broad 
' way, New York 6, N. Y 
t Circle No. 33 on Reply Card 


Industrial Expansion Joints 


Industrial Expansion Jomts and 
Aircraft Bellows, Catalog 51; 40-page 
booklet describing line of standard 


and special bellows type Sola-Flex 





expansion ) available in sizes 
from 's i 2 in. pipe ize and 
covering 

1000 ps 

Dieg Calif 


Circle No. 34 on Reply Card 


Small Size Centrifugal Pumps 


Type SCC Economy Pumps, catalog 
D-851 -page folder describing a new 


Extra-long-taper ion ai poiomeh peopese comings 


pumps for small pum; pplicé ns 


avail i wo - (2 uction 


reamer won't thin, | ya tte 


tion by in. d hars with capaci 
: ties up to 100 gpn t heads to 120 ft 
flare or Ss lit i r) as Econ Pu Ir H Iton, Oh 
) a Circle No. 35 on Reply Card 
Protection Against Vacuum Build-Up 
Honeywell Vacuum Breakers spec 
ification sheet $13-1 lescribes in 
nexpensive evik $4 to SGN) tor 
@® RiGeib LonGrip reamers have that protecting equipment h as tanks 
eactors and other close ' sels from 
extra-long-taper that cleans the burr smooth- yinagy i _ . ; 
a p ~ lamaging effects of a vacuum 
ly out of pipe or conduit almost without ef- up; gives data as to sizes, construc- 
fort. Just a few light ratcheted strokes do the tion, operating pressure, relief capa 
/ ity. Minneapolis-Honeywell Regulator 
: 3 Co., Industrial Division, Philadelphi 
No. 2 Reamer unit sold separately for 14, Pa 
use in RIGID O0O0OR small ratchet die Circle No. 36 on Reply Card 


handle. Two sizes, No. 2, '<"’ to Pneumatic Transmission 

+ pipe; No. 3, 8 to 3 pipe. Re publi Pneumatic Transmitters 

These RIGID new type pipe Buy reamer complete or Form 51-9; four pages describing a 
ype pit | 


A reamer unit separately 
reamers really do save your time, et ent eile aa ake 





job. Furnished complete with ratchet handle. 


pneumatic differential pressure trans- 
‘ a mitter its operation, specifications, 
work—and pipe. Ask for them handle. and technical details. Republic Flow 


at your Supply House. ? = Meters Co., 2240 Diversey Parkway 
Chicago 47, Ml 
Circle No. 37 on Reply Card 


Ways to Use Stee! Grating 

Versatile Open Steel Flooring; 16- 
page booklet describing types and fea- 
tures of steel grating, specifications, 
~ i table of safe loads; photographs il- 


+ 
lustrate typical applications, including 
a number around refineries. Open Steel 
r 00 Ss ra Flooring Institute, 231 First Na- 
\ tional Bank Bldg., Pittsburgh 22, Pa 
Circle No. 38 on Reply Card 


| 
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Revised Reference on Gas Analysis 


Fisher Gas-Analysis Manual, 4th 
revised edition; 60-page manual, dis 
cusses theory of gas analysis, gives 
details regarding procedures involved 
in various analyses, describes mainte- 
nance and operation of Fisher Unit- 
ized Gas Analysis Apparatus. Fisher 
Scientific Co., 717 Forbes St., Pitts- 
burgh 19, Pa 

Circle No. 39 on Reply Card 


Product Control by Infrared Analysis 


Product Control by Infrared Analy- 
I hure describes specific 
infrared analysis to 

problems and ex- 

Mnguage W inira 


kin-Elmer Corp., Nor 


40 on Reply Card 


Facts About Materials Handling 


Basic Facts About Materials Ha 
dling; pocket-size booklet dis 
cusses efficient handling and storé 
f materials Clark E 
al Truck Div 
Mich 


Circle No. 41 on Reply Card 


j; 24-page 


Chemistry of Nitrosy! Chloride 


Nitrosyl Chloride; a 78-page arti 


reviewing the preparation, properties 
and use of this chemical, including its 
reactions with various hydrocarbons 
reprinted from Chemical Reviews for 
June, 1951. Solvay Process Div., Al- 
lied Chemical and Dye Corp., 40 Re« 

tor St., New York 6, N. Y 

Circle No. 42 on Reply Card 


Controller Has Single Adjustment 
Taylor “Transet Bi-Act 


tour pé > if 


Controller 
technical details on the 
erating principles of a new force- 
balance control circuit with two con- 
trol responses, proportional and auto- 
mat reset adjusted by only one 
knob; adaptable particularly to flow 
applications requiring fast reset rates 
and broad throttling bands. Taylor 
Rochester, N. Y¥ 


Circle No, 43 on Reply Card 


Instrument Cos 


Retains Original Insulating Value 


Foamaglas Insulation for Piping and 
Process Equipment; 24-page 


} kelet 
DOOK lt 


describing properties and uses of PC 


Foamglas— a rigid cellular glass in 
sulating material which retains its 


riginal insulating value; gives detail 
mn application and data on available 
*s and sizes. Pittsburgh Corning 


307 Fourth Ave Pittsburgh 


44 on Reply Card 


Arc Tangent Coordinate Paper 


Arktan Bulletin; describes the new 
Dyleski “Arktan" arc tangent coor- 
dinate graph paper and its use for 
curve plotting in scientific, mathemat- 
ical, engineering, and statistical an- 
alysis. Orbit Electric Co., 2710 North 
Menard Ave., Chicago 39, II 


Circle No. 45 on Reply Card 


Centrifugal Blowers, Compressors 


De Laval Ceutrifugal Blowers € 


Compressors bulletin 0500 


59 _ nave 
Je-page 


booklet containing data on three types 





For Your Convenience 


Business reply cards are in 
cluded in each issue of PETRO 
LEUM PROCESSING to assist you 
information 
on any items reviewed n 
“What's New!" You'll find them 
facing the first page of this 


in btaining more 


section Just circle the nun 
bers corresponding to the nun 
bers at the end of each iten 
in which you are interested 
Then fill in the bottom of th 
card and drop it in the mail 
No postage required 


























Specialized 
Heot Exchangers 


Cooling Towers 
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UNEXCELLED— 
FOR DEPENDABLE 
DEHYDRATION! 





The Pritchard HYDRYER™ 


The Pritchard HYDRYER* is unexcelled for dependable dehy- 
dration of air and other gases for instrument and process controls. 
Dual adsorbers provide continuous drying action. Standard pack- 
aged units designed to reduce dew points to minus (—) 40°F. Only 
service connections are required. Specially designed HYDYER* 
units can be tailored to your individual requirements. 


*Registered Trade Name 


Write Today for Bulletin No. 16.0.080 


Producers 
af 





sr. Pritchard «co. 


SR RE ee 


Dept. No. 187 


QUALITY 
Speciolized Process 
EQUIPMENT 


908 Grand Ave., Kansas City 6, Mo 





District Offices: CHICAGO + HOUSTON + NEW YORK « PITTSBURGH 
TULSA + ST. LOUIS + Representotives in Principel Cities from Coost to Coast 
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years 


of process 
equipment 
know how 


now 


available 
in the U.S.A, 


Nitric Acid Plants 








Fertilizer Plants 
Ammonia Processing 


Electrolyzers for Hy- 
drogen & Oxygen 
Recovery of Sulfur 
from Petroleum & 
Gases 

Gas Converters & Gen- 


erators 


Steam Jet Vacuum 
Equipment 
Steel Mill Equipment 


Recovery of Waste 


Pickling Acids 

Water Treatment Ap- 
paratus 

Winkler Generators 


WRITE FOR DESCRIPTIVE 
LITERATURE 


General Industrial 
Development Corporation 


EXCLUSIVE AGENTS FOR 


BAMAG-MECUIN 
ae ' * 4 Ye ee on warrt 


270. PARK AVE. « NEW YORK 17,N.Y 


(To obtain more data 
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of De Laval centrifugal blowers and 
compressors: multistage, single stage 

end suction, and single stage—dou- 
ble suction; covers application data, 
design and construction, and drives; 
includes 14 pages of engineering data, 
curves, formulas and examples for 
computing compression of gases and 
pipe friction. De Laval Steam Tur- 
bine Co., Trenton 2, N. J 

Circle No. 46 on Reply Card 





Literature Offered in This 
issue's Advertisements 


Do you need detailed information 
on a specific subject? Check through 
this easy-to-use index of literature of- 
fered in this issue: 


DDITIVES 


\LYST SUPPORTS 


natior See 


COMPRE 


OMPRE 


on advertised products see page 1164) 





GLIDDOL 


by Glidden 
D 
abe PRONE tt 


From the first shipment, Gliddol has been 
produced under rigid laboratory control to 
prescription standards. Here is the proved 
soybean additive—best for lube oil, fuel oil, 
grease and gasoline. 


The Glidden Company 
SOYA PRODUCTS DIVISION 
1825 N. Laramie Ave., Chicago 39, Il! 


oe {°,. 
¥ Glidden ¥ 
Netoeees 


EXCEL-SO 


SEP AR ATO RS 


Now used by largest products pipe- 
line operators to remove free water 
and solids from stream 


* 
EXCEL-SO 
COMBINATION SEPARATOR 
AND 
DEHYDRATORS 
are now used by many major com 


panies to dehydrate LPG at bottling 
plants and bulk terminals 


+ 
EXCEL-SO 
SEPARATORS 
AND 


MICRONIC FILTERS 


for 5 micron efficiency built in ca- 
pacities 10 to 2000 G P.M 


WARNER LEWIS 
_ Company 


P. O. BOX 3096C @ TULSA, OKLA 
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oe MECHANICAL FOAM for 
sore pee POLAR SOLVENT FIRES! 


HEAT F xe - ANGERS 





HOOVER REPORT 


PIPE FITTINGS 
1065 


MAINTENANCE 
Pointer 


PROCESS EQUIPMENT 


terature See adv't 


PUMPS 


See ad 


PUMPS 
1080 





TUBE ROLLING 
adv't. £5 1171 


NENT SON EN eas 


FOAM SYSTEM, INC. 


Headtwarters for Foam Fire Protection 


WEST CHESTER, PENNA. 
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PERSONALS 


New ISA Officers Elected at Houston 


A. O. Beckman pres 


New officers of the 
elected during the Houston 
man Instruments, Inc.) 
Produc Co.), vies 
president 
from vice pre 
& Carbon Che: 
(Trinity 


meetin 
pres dent; and 


lent to first 
Co.) continue 


vice p 
iicals 
quipment Co.) 
retary Percy Jones was app 
ficers include J. B. MeMahon 
Porter Hart (Dow Chemical Co.), 


sleeve (General Electric Co.), vice 


D. M. Boyd, Jr. 


Instrument 
president 


In addition, W. A. Wildhack 


as treasurer 


(Re public 
first 


. 


v-pres Robt. T. Sheen 


1951-52 were 
g, as follows A. O. Beckman ( Beck- 
David M. Boyd, Jr. (Universal Oil 
Robt. T. Sheen (Milton Roy Co.), vic 
Bureau of Standards) moves up 
and N. L. Isenhour (Carbide 
president, and G. R. Feeley 
Dick Rimbach was re-elected s¢ 
manager Retiring of- 
Meters Co.), president 
and Nelson Gilder- 


Society of America for 


resident 
Ss as vicé 
inted business 
Flow 
vice president 


president 





Dr. 


ngeineer 


Becker, consulting 
physicist of the Re- 
ivision of Standard Oil De 
retired Sept. 1 after 
than 31 
years service with 
the Jersey Stand 
interests A 
native of Ohio, he 
attended Mariet- 
ta College and 
received his 


Arman FE. 


and 


elopment Co 


more 


ard 


mas- 
degree and 
loctorate in phy 
ics from Harvard 
the latter in 1917 

He joined the 
National Advi- 
sory Committee 

Aeronautics 

and was placed in charge of the test- 
and performance of fuels and 
lubricants in engines in the 
first altitude chamber ever construc- 
ted In the first World War he 
with the Signal Corps in its 
tion Branch After the war he 
lucted research on bearings for 
Aluminum Casting Co., Cleveland 

In 1920 Dr Becker joined the 
Standard Oil Co. (New Jersey) as 
head of lubrication research in the re- 
search laboratory. He was placed in 
charge of the engine laboratory in 
1929, became assistant to the director 
of standard inspection laboratories 
and in 1948 was made a member of 
the SOD research division. 

Dr. Becker wrote the first engine 
knock testing manual for SOD, which 


ters 


Dr. Becker 


ing 
aviation 


was 

Avia- 

con- 
the 


1176 


distribution throughout 
indusiry. He mem- 
entifix and 
patents in the field 
lubricants 


wide 
the petroleum 
various +4 


number ot 


received 
isa 
ber of societies 
holds a 
f fuels and 
Gerald has joined 


Dr. Curtis F. 
y devel 


engineer.ng research and 
nent depart: 

Products Co., 

Dr. Gerald 


Ik P 
ty associé 


ith Universal 
River- 

Illinois lab- 
returns 


to the ( 


ompany 
af absence 
of four year 
during which 
me he served as 
an assistant pro- 


er an 


fessor of chemi- 
cal engineering 
at the University 
rf Washington, 
Seattle 

From 1942 to 
ployed as a 
neer with Universal 

He is a graduate of Iowa 
College and holds graduaté 
from the University of Cincinnati and 
Massachusetts Institute of Tech- 
nology 


Mr. Gerald 


1947 he 
research chemical 


was em- 


engi- 


State 


degrees 


* * * 

Randal Maass, assistant 
of the General Petroleum Corp.'s re- 
finery at Torrance (Calif.), has ac- 
cepted the position of assistant man- 


manager 


ager of the Standard-Vacuum Petro- 
ieum Maatschappij refinery at Palem- 
bang, Sumatra, Republic of Indonesia 

Mr. Maass, a graduate of the Calli- 
fornia Institute of Technology, joined 
General Petroleum in 1934 as a labo- 
ratory technician He worked as a 
laboratory chemist, a engineet 
and as a refinery engineer before be- 
ing named assistant manager of the 
Torrance refinery in 1949 

Mr. and Mrs. Maass will leave for 
Holland shortly to visit the SVPM of- 
fice for orientation After a month 
there, he will proceed to Palembang 
while she will return to California for 
before 


gas 


a short sojourn embarking 


William Kaplan has been appointed 
director of the 
laboratory of 
ing Corp., in 
ated in chemical 
MIT in 1927 and in 1941 joined the 
research department of Pan Amer 
ican latest position being in the 
rexas City laboratory as section chief 
in charge of 


automotive research 
Pan American Refin- 
saltimore He gradu 


engineering trom 


his 


techn service 
C. A. 
eral manager of the 


ard refinery at El 


Pollard has been named 
California St 
Segundo, C 
ling 


succeer 


Lyder, re 


ter 26 


Pollard ha 
assistan 
manage 

standard’ 

md refin 


Mr. Lyder 
ery since 194°) 
He joined the 
company in 1916 
as a roustabout 
returned 
University of Cal- 
ifornia in 1919 
and received 


degree in 


Mr. Pollard 
resumed with 
Standard llard has performed 
a number of assignments in the manu- 
facturing department and spent sev 
eral years at El 
of the low 
sion 

Mr. Lyder joined the company a 
Richmond as a research specialist in 
1925 3efore his appointment as gen- 
eral manager in Aprtl, 1950, he had 
served as superintendent of the crack- 
ing division 

C, W. Rehfuss, formerly manager 
of operations, succeeds Mr. Pollard as 
general manager at Richmond 
A chemical engineering graduate of 
Stanford, he has been with Standard 


Segundo as foreman 


pressure distillation divi 


asst 


PETROLEUM PROCESSING, October, 1951 





Personals 





since 1924, at Richmond since 1940 

At El Segundo, J. A. Hapke was ap- 
pointed manager of service divisions 
from superintendent of light oil di- 
vision. C, D. Lewis was moved from 
assistant superintendent of package 
and utility division to superintendent 
of light oil division. P. N. Johnson 
went from superintendent of organi- 
zation and cost control to assistant 
superintendent of package and utility 
division. C. D. Barker advanced from 
foreman of light oil division to super- 
ntendent of organization and cost 
ontrol 

* * * 

Dr. Viadimir Haensel, Universal Oil 
Products Co., has been named the 
1952 recipient of the Precision Sci- 
entific Co.'s Award for achievement 

in petroleum 
chemistry. An- 
nouncement of 
the $1,000 cita- 
tion was made at 
a Diamond Ju- 
bilee meeting of 
the American 
Chemical Society 

in New York 
The Award 
which is adminis- 
tered by the 
American Chem- 
Dr. Haensel ical Society, will 
be presented to 

Dr. Haensel sometime next spring 

He is now division coordinator in 
charge of Universal's Cracking Reé 
search at the company's Riverside, Il- 
linois laboratories 


* * * 


M. E. Holmberg, metallurgist, has 
opened consulting eng.neering of- 
fices in the Bermac suilding, 4101 
San Jacint 
Houston. For the 
past 15 years 
Holmberg has 
been associated 
with the Phillips 
-etroleum Co, at 
3artlesville, Okla 
where, for 10 
years, he served 
as manager ot 
Phillips test Di- 
vision 

After his grad- 
lation in metal- 
lurgical engineer- 
ing from Pennsylvania State Colleg: 
in 1931, Mr. Holmberg was employed 
by the Aluminum Co. of America 
In 1932 he went with Black, Sivalls 
and Bryson Inc. as metallurgical and 
welding engineer. He transferred to 
the Phillips Petroleum Co, in 1936 


Mr. Holmberg 


* . * 
tecent changes announced at Shell 
Development Co. are as follows 
Richard D. Mullineaux, who recent- 
ly received his Ph.D. in organic chem- 
istry from the University of Wiscon- 
sin, has joined the staff 
Ross E, Van Dyke, formerly in- 
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structor in chemistry at Johns Hop- 
kins University, has joined the staff 
and is working in the colloid chemis- 
try field Mr. Van Dyke, holder of 
a Ph.D. degree in chemistry from 
3rown University, received his under 
graduate training at Gettysburg Col- 
lege and was connected with the Man- 
hattan project during World War II 

A. B. Bullock of Shell Development 
Co., Emeryville, is at New York Uni- 
versity where he is studying recent 
developments in the field of micro- 
chemical analysis. He plans to re- 
turn to the laboratory early in 1952 


and will be in charge of-microanalyti- 
cal work at Shell Development. Mr 
Bullock, a graduate of the University 
of CalLfornia in 1934, has been with 
Shell Development for 15 years. One 
of their first workers in the micro- 
chemical field, he has been active 
in personnel work prior to his pres- 
ent assignment 

John A. Buckland and Howland A. 
Larsen have joined the development 
staff Mr 3uckland recently re- 
ceived his Ph.D. in chemical engi- 
neering from Pennsylvania State 
College, and Mr. Larsen holds a M.S 





Figure tubing 
installations 


by th Fook. ” 


Wid 


} 





— «A 


7You buy tube by the pound—but you ase it by 
the foot, and every pound of it gives you 
3 times as many feet as other corrosion-resis- 
tant metals. It’s easy to form and flare, comes 
in lengths up to 500 feet. Alcoa Aluminum 
Tubes are worth full consideration in your 
planning for reduction of instrumentation 
costs. Aluminum tube fittings are made by 
nationally known manufacturers. 
DUE TO REARMAMENT aluminum is not available for 
unrestricted industrial use. However, when tubing is used, 


extensive engineering and planning are often required. 
This advertisement is intended as an aid to your planning 


For facts on aluminum tubes, write for Alcoa's booklet 
“Instrument Lines of Alcoa Aluminum”— illustrated, 
crammed with facts! Address: ALtuminum COMPANY OF 
America, 840K Gulf Bldg., Pittsburgh 19, Pennsylvania. 


“ibe 
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ONLY ONE movine part.. sn 


in chemical engineering from the Uni- 
A small, stainless steel valve that floots on the condensate versity of Illinois 

lood... keeps maintenance at a minimum. Continuous dis- 
charge under heavy loads, frequent under light loads, gets 
equipment hotter, sooner and keeps it hot. Over 600,000 ; L. C. Beard, Jdr., asst, director of 
Yarways already installed. Sold by distributors throughout Socony-V Scuum Laboratories, and 
to cnt K. G. Mackenzie, assistant to vice 
president, The Texas Co., have been 
named to the General Committee on 


Arrangements for the 50th Anniver- 
sary Meeting of the American Society 
STEN for Testing Materia's. The meeting 
Ps wll be held in New York City the 
aM, 
s 


* * - 


week of June 23, 1952 
Mr. Beard is chairman of the Non- 


Technical Program Committee, and 
Mr. Mackenzie is chairman of the 


Finance Committee 


STEAM K. L. Hollister is in charge of a 


new technical service field office in 
annneehy Detroit, opened by The Texas Co. for 
TRAP the purpose of maintaining a clos¢ 

working liaison 

wid with the automo- 

tive industry. He 
will cooperate 
with the manu- 
facturers of pas- 
senger cars, bus- 
es, trucks and al- 
lied equipment on 
problems relating 
te fuels ard lu- 
brication. He will 
also aid in coor- 
dinating Texaco’s 
research  activi- Mr. Hollister 
ties in this field 
in line with current technical prob- 
lems. 

Mr. Hollister graduated from the 
University of Michigan a mechanical 
engineer in 1926 and spent the fol- 
iowing 6 years with the Ingersoll- 
Rand Co., becoming technical ascist- 
ant to the sales manager. In 1932 
he joined The Texas Co., where he 
has been active in the fields of tech- 
nical and manufacturers’ service 








* . * 


Joe Wood, chief chemist for Skelly 
Oil Co.'s research laboratory, has been 
appointed chairman of Natural Gaso- 
line Assn. of America’s Technical 
Committee. He succeeds H. A. Mont- 
gomery, Houston, Warren Petroleum 
Corp., who piloted the committee for 
three years. J. L. Thompson, Dallas 
Lone Star Producing Co., is vice- 
chairman 30th appointments were 
made by NGAA president J. F. Lynch, 
Corpus Christi, La Gloria Corp. 

Mr. Wood also will direct the LP- 
Gas subcommittee investigation of 
odorants as warning agents in domes- 
tic service. Dr. E. H. Koepf, Dallas 
Atlantic Refining Co., was named 
chairman of the High Pressure Ab- 
sorption Committee, while A. J. Miller, 
Bartlesville, Phillips Petroleum Co 
will continue to direct activities of 


DURAMETALLIC CORPORATION (ce. ‘The latter group is working on 
KALAMAZOO, MICHIGAN improvements in analytical methods 


to obtain more accurate results, the 
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Personals 





Studies being made by 58 oil com- 
pany and commercial laboratories. 

K. C. Bottenberg, Bartlesville, Phil- 
lips Petroleum Co., will head the Plant 
Control Test subcommittee 


* * * 


Dr. Dona'd L. Katz 
pointed chairman of the department 
of chemical and metallurgical engi- 
neering, University of Michigan, to 
succeed Dr. George Granger Brown, 
now Dean of the College of Engi- 
neering. Dr. Katz received his Bache- 
lor of Science degree in 1931 and 
his Doctorate in 1933 from the Uni- 
versity of Michigan 


has been ap- 


In June 1933, he was employed by 
the Phillips Petroleum Co., of Bartles- 
ville, Okla., to develop a research 
program in the field of oil and gas 
production. Measurements were made 
of vapor-liquid equilibria at high pres- 
Sure and a program of sampling hgh 
pressure oil and gas wells was 
initiated. A method of computing oil 
and gas reserves was developed and 
early studies in reservoir engineer- 
ing were initiated. In 1936 Dr. Katz 
returned to the University of Michi- 
gan as ass stant professor of chemi- 
cal engineering. In 1942 he was made 
an associate professor, and in 1943, 
professor of chemical engineering 


* * * 


John Tench, manager of the Shell 
Oil refinery at Martinez (Calif.), 
hosted 12 European safety experts 
during a recent one-day visit, part 
of their two-month tour of American 
industries under ECA-Labor Depart- 
ment sponsorship Visitors studied 
accident prevention methods. Marti- 
nez was the only Pacific Coast re- 
finery they visited. It has won five 
National Safety Council awards for 
“distinguished service to safety’, a 
national record, according to Shell 


Three changes in the engineering 
department of Phillips Petroleum Co 
C. E, Rawlins has been made mana- 
ger of the test division, rep!acing M. 
E. Ho!mberg who resigned to join a 
consulting engineering firm Mr 
Rawlins has been employed by Phil- 
lips since July, 1937, and has 
in the division since 1940 

M. A. Patrick has been made assist- 
ant manager of the construction di- 
vision and will be responsible for all 
field construction work of the engi- 
neering department. He has been a 
Phillips employe since April, 1933, 
and recently was transferred to Bart- 
lesville from Borger, Texas. He for- 
merly was assistant genera] construc- 
tion superintendent 

L. L. Kasparek has been promoted 
from project engineer to assistant 
manager of the construetion division 
with headquarters in Bartlesville. He 
has been with the company since 
May, 1939. He will be responsible 
for the construction division activities 
of the Bartlesville office 


been 


test 
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TEAR OUT COUPON TO REMIND YOURSELF TO / Mh 
GET THIS FREE BOOKLET WITHOUT FAIL t~. 
Hoover Report, Box 659, Philadelphia, Pa. 
I WANT TO LEARN more about how I can work for “better 


government at a better price.” Please send me your free 
bipartisan booklet, “Wil! We Be Ready?” 





I'D GO BROKE IF | OPERATED 
WITH TRUCKS THAT OLD! 


Inefficient Government operations 
like the Post Office waste billions of dollars every year. 
Here’s how you can help cut this dangerous waste. 


@ Why is the Post Office in debt 
to the tune of $500 million yearly? 

The bipartisan Hoover Report 
showed that no basic change has 
been made in the organizational 
structure of this department since 
1835—that it costs 20% more to 
operate the antiquated mail trucks 
than it does to runa fleet of modern 
trucks. 

The Hoover Report recommen- 
dations were designed to wipe out 
wasteful inefficiency like this. And 
today, 50% of the recommenda- 
tions have been enacted into law. 
They've made a big start in the im- 
portant job of modernizing Federal 
machinery. They've cut waste in 


Name 


Government operations by over 
$2 billion annually. 

Now the rest of the Report 
recommendations are before Con- 
gress. If passed, they can save bil- 
lions more. For example, full en- 
actment of the recommendations 
as they affect the Post Office would 
cut in half the postal deficit of $500 
million. 

HERE’S WHAT TO DO. Send today 
for the FREE booklet, “Will We 
Be Ready?” This booklet gives the 
rousing story behind the Hoover 
Report. It’s a blueprint for action 
that will help you finish a 


job on which our National / fy, 
Security may depend. / Ville 
/ 


Tea Hy 
eee | 
rdf 





Address 





I 
| 
| 
| 
| 
| 
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This message is published in the public interest 
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EDITORIAL 


PAD and Its Future Personnel 


T HAS been fortunate for the industry that the 

Petroleum Administration for Defense has been 
staffed in its early days by thoroughly competent 
men, many of whom served with its predecessor, the 
Petroleum Administration for War, and thus gained 
experience as liaison agents between the petroleum 
industry and the government. Under the rotation sys- 
tem in effect, the men who have replaced the original 
incumbents in office under Deputy Administrator 
Bruce Brown have also been men of high caliber. 

Now that the work of organizing PAD and launch- 
ing the activities of this most important agency in the 
nation’s mobilization program is under way, it would 
be mistaken thinking to assume that in the future 
less competent men can serve adequately as directors 
of the various PAD Divisions or carry on its work. 
In some quarters, however, the impression exists that 
in the months to come, short of war, less able men 
can be granted leaves of absence from their compan- 
ies to serve with PAD. The oil Companies should 
keep in mind that the professional bureaucrats in 
Washington are at all times alert for a slip or mistake 
on the part of PAD’s personnel that will furnish them 
with a pretext for trying to move in on the work and 
control of this agency. Such a move was contemplated, 
it will be recalled, in the proposal to the President 
that only the professional bureaucrats serve as chair- 
men of industry committees and groups in all phases 
of the mobilization program. 

Like PAW, the Petroleum Administration for De- 
fense is successfully demonstrating how industry 
men can cooperate and function with the government 
in an emergency, and still preserve for that industry 
its traditional freedom of initiative and opportunity 
for individual enterprise. Many in Washington would 
like to see it stub its toe. We may be sure that any 
misstep will be seized upon as showing the ineffec- 
tiveness of industry groups in general in directing 
their industry's participation in the mobilization ef- 
fort, and proving that they should be replaced by 
professional government bureaus. The best way to 
guard against this calamity is for oil company man- 
agement to continue to name only competent men to 
take their turn on PAD’s staff 

V.B.G. 


Union Oil Does Industry a Favor 


"T°HIS issue of PETROLEUM PROCESSING carries a 

rather detailed story of the $1,685,000 tank farm 
fire which Union Oil of California experienced at its 
Wilmington refinery last July. It starts on p. 1115. 
It tells what happened, and why, and includes some 
pretty valuable information for everyone concerned 
with plant fire protection. Some of the lessons pointed 
up by the fire were already pretty well known bj 
Union Oil and the industry, some of the others may 
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VIEWPOINTS 


Opinions and 
Comments on 
Current Topics 


help prevent similar conflagrations in the future. 
As far as we know, this is the first time a company 
has gone this far in revealing the data uncovered 
in a post mortem of such a fire. As one company of- 
ficer put it to us—‘I feel that we're doing the in- 
dustry a service in supplying this information.” 
Union Oil Co. and its management are to be com- 
mended for this far sightedness. Such cooperation as 
this helps make the oil industry better and safer. 
W.F.B. 


Wanted—more engineering students! 


P ROGRAMS to help solve the problem of the in- 

creasing shortage of engineers in this country are 
now gaining momentum. Industry and the military 
alike are feeling the cffects of this major problem and 
top level people in both groups are receiving a broad- 
side of appeals, suggestions and plans for overall 
methods of easing the squeeze on technological and 
scientific manpower. 

But there is still one important job to be done. 
High school and college students with the required 
aptitudes and skills must be urged and encouraged to 
enter the engineering profession, to continue their 
studies with that end in mind. 

What can the individual—the petroleum processing 
engineer for example—do on this problem? Much, 
according to experts concerned with it. The best ap- 
proach was clearly outlined by Dr. Everett S. Lee, 
of General Electric’s research division, speaking be- 
fore a meeting of the American Society of Mechanical 
Engineers in Houston recently: 

Go to the schools in your community and explain 
the problem to officials, Dr. Lee suggested. Ask for 
a chance to talk to groups of students in assemblies 
and classes, or to interview individual students. Sell 
the profession to them and urge them not to waste 
their potential talents outside the field. Explain that 
the growth in opportunities in engineering is not based 
solely on the war conditions but also is firmly ground- 
ed on the natural progress in American technology and 
science. Sell your own enthusiasm. And sell it now. 

W.C.U 


The Minor Pleasures of Life 


A Cleveland bus driver was held up by slow traf- 
fic the other day. An impatient truck driver trail- 
ing along behind finally managed to squeeze by. He 
gunned his engine as he did so, cutting hard and 
close in front of the bus, and yelling something—un- 
intelligible but probably unpleasant. 

Just a few blocks further along the bus driver met 
the trucker again. The truck had hit a car along 
the side of the street. 

This incident doesn't have a darned thing to do 
with processing petroleum—but how many times 
we've wished it would happen to us. 
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Ever abreast of the needs of the Petroleum Industry, 
General Chemical is geared to serve today’s increasing. demand 


for Anhydrous Hydrofluoric Acid in production of blending Helpful Data on Anhydrous HF 
. . . ral emical’s ?4-pave Te 
components for aviation fuels. Our extensive plant capacity General Chemicals 24-pagi ae al 
' : . : : . Service Bulletin No. 30-A on Hydro- 
developed during World War II is strategically located . . . < . genes : 
; : ee fluoric Acid, Aqueous and Anhydrous, 
our knowledge of Hydrofluoric Acid and its handling 


contains data on physical and chemi- 
reaches back half a century. cal properties, solubilities, corrosion 
z data, safety and precautions, etc. Also 
Whether you now use Anhydrous HF to produce alkylate 


i bibliography on properties and uses 
in the older vertical reactor—or anticipate its use in the ne 


actions 
horizontal reactors—discuss your needs with r your tree ¢ 





opy, please write on 

General Chemical first. For further information, i oe re letterhead 
a | F or phone any com- 

consult our nearest office listed below. BASIC CHEMICALS . ae 

yany office 


GENERAL CHEMICAL DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N.°. 


a ° Ba ° Bu 


at Providence 
a ( Wash.) 
Milwaukee, Wis 
In Canada: The Nichols Chemical Company, Limited 
Montreal * Toronto * Vancouver 


FOR AMERICAN INDUSTRY 
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QUALITY CONTROL 


Ae tuyee 
iis phase of fabrication ’ 
in its minutest detail : 


is left to chance. 


CONTROL 


in chemical laboratory 


Stress relieving by inducting air 
heated to high temperatures 





